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Abstract

In Pursuft of Best Practice: Benchmarking Tools and Processes for the
Management of Hazardous Substances in the Workplace

Many organisations now strive to achieve excellence in various aspects of
occupational health and safety.

Benchmarking of the techniques and

approaches of other organioations is becoming a popular way of bridging
gaps and seeking to achieve high levels of performance.

There exist

mar.y sources of guidance in the fonn of external and internal standards,
regulations, codes of practice, publications by professional institutions and

similar. However, there are clear shortfalls in terms of tools and processes
needed to identify areas of opportunity and to overcome barriers to the

efficient transfer of ideas and techniques from one enterprise to another.
This is true for all organisations, but particularly so for small/medium sized

facilities with limited resources and expertise.
This study has sought to develop and test new tools and processes to
make benchmarking activity and the transfer of technology, ideas and
approaches more efficient and meaningful.

It has drawn heavily from

state-of-the"art management theory and has sought to establish the
linkage between the people factor, the workplace environment factor and
the organisation of work factor as they contribute to workplace health and
safety performance. It has used qualitative inquiry methodologies and an
approach based on personal contact and insight, as expressed by Patton
(1990, p. 46), to generate data. The fieldwork component of the study was
conducted at eight mining, mineral processing and related industry sites
within Western Australia.

The subject of the study was the facility's

processes and practices in regard to the management of hazardous
materials. This was chosen partly because chemical-induced injury and

disease remain a significant problem for workers in industry {Winder,
1999b, p. 168) and partly because of its complexity and degree of
difficulty.

Data collection was based on the three qualitative inquiry

methods, namely

in~epth,

open-ended interviews with the Site Manager
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and the Site Occupational Health and Safety (OHS) Professional, direct

observation and review of written documen1.s.
Also tested was the assumption that if the materials developed during the
study can be applied successfully in the area of hazardous materials, then
other less complex areas under the OHS umbrella could be approached
with confidence.
There is potential for the tools and processes developed and evaluated in
this work to be used widely in the transfer of best practice, that is, to be
deployed beyond the hazardous substances focus of this study and
beyond the Mining Industry of Western Australia. Study outcomes and the

new materials that have been generated will assist with the selection of
benchmariking partners and will help to identify "pockets of exc.ellence" for

focused attention. This will encourage and assist organisations to take
steps towanjs identifying and implementing Industry best practice in the
element of interest.

There is potential for study outcomes to impact

positively on OHS practices within many organisations - and thereby to

reduce the personal and societal cost of injury and illness outcomes
associated with the use of hazardous materials at work.
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CHAPTER 1

1.1

INTRODUCTION

BackgrounC: to the study
•

.. .

•

The past decade has seen many changes. The advent of the Information

Age, changes in patterns of trade between nations, the rise in concern
about global warming and the need to achieve a sustainable future for the
planet have helped foster the concept that we are part of a global
marketplace and that we live in a global village. Insular approaches are
no longer deemed acceptable (National Industry Extension Service. 1993,

p. 1).
In a Darwinian sense, organisations that cannot adapt to the new

commercial and technological environment will not survive. Benchmarking
the practices of successful organisations and adopting or adapting the
best features of what is revealed is a way of achieving timely
improvements and bridging the gaps (Blewett & Shaw, 1995b, p. 237}.
One of the critical performance areas for the modern organisation is

environment, health and safety (EHS}. For some, this is a priority area to
rank with production, quality and cost. A select few have an approach that
transcends this - EHS is embedded in their values.

Since safety is a

natural, shared value, progress in safety points to a learning organisation
capable of achieving its wider commercial goals (Mussett, 2000, p. ii}.
Within the EHS area, there are numerous physical, chemical and
biological agents that are capable of impacting on the workforce, the

community or the wider environment.
Hazardous chemicals represent one area under the EHS umbrella. The
World Health Organisation (1998, p. 1} estimates that the total number of
chemicals in the market place is currently about 100,000 and that the
value of total global annual production is about 1.5 trillion US dollars. The
International Labour Organisation (r:ted in Chamber of Commerce and
Industry of WA, 1999, p. 1} claims that each year there are more than 1.1

21

million deaths around the world that arise from workplace activities. Of
these deaths, one-quarter result from exposure to hazardous substances
that give rise to disabling illnesses such as cancer and cardiovascular,
respiratory and nervous system disorders.
Health risks have a number of features that distinguish them from those in
the safety area. The Health and Safety Executive (1992, p. 38) suggests
the following:
o

Ill health often results from complex biological processes, such as the
repair of repeated damage (irritant dermatitis), immune responses
(asthma), or abnormal cell behaviour (cancers) - as distinct from

immediate injury.
o

These processes may take place over extended periods.

Thus,

hazards may only become apparent after many people have been put

at risk. Cases of disease may continue for decades after exposure has
been controlled.

•

The same disease may have both occupational and non-occupational
causes. Asthma, back pain and lung cancer are examples of this.

•

Exposure to disease risks is not always apparent and measurement of
risk factors is often required.

The Minerva Institute (1991, p. A-218) put it that "occupational diseases,

once rarely discussed, are now at the forefront because management is
expected to shield employees from exposure to carcinogens, toxic
substances, and other hazards known to cause disease or serious
physical injury."
Winder (1 999a, p. 99) and Hartley (2000, p. 8) refer to the use of more
than 40,000 chemicals in Australian industry, with several hundred of
these in widespread industrial use. Winder notes that these chemicals
have often been used by workers in workplaces with little consideration of
hazards or appropriate controls (Winder, 1999a, p. 100).
Generally, substances that may be described as toxic, corrosive,

explosive, reactive, radioactive, flammable and similar should be
considered hazardous substances (Malachowski, 1995, p. 5). The hazard

,.
22

presented by a substance has two components- firstly, the inherent ability
of the substance to do harm and, secondly, the ease by which the
substance can come in contact with the body (Malachowski, 1995, p. 4).
Industrial Hygiene (IH) is the scientific discipline that encompasses the
identification, evalualion and control of chemicals at work, and the
techniques and approaches from this field are germane to this study.
Appendix 1 provides detail on the scope and functions of Industrial
Hygiene, as described by the American Board of Industrial Hygiene
(1984).

Some organisations have excellent systems in place to manage chemicals
and prevent any deleterious effects on people or the environment. Others
fail to address hazardous materials in a satisfactory way. For them, a poor
chemical safety record has an impact on overall performance and can
severely limit an organisation's productivity (Winder, 1995, p. 212).
The advent of the Total Quality Management (TQM) phenomenon has
provided a means of achieving high levels of performance. The TQM
philosophy recognises that customer satisfaction, EHS considerations and
business objectives are mutually dependent and are applicable in any
organisation (Fisher, 1991, p. 23; Deacon, 1994, p. 20).

The quality

management philosophies, tools and approaches should be directly
applicable to the management of hazardous substances. An approach
that will be examined in depth in this research is that of benchmarking best

practice in other organisations with a view to transfer and application of
the findings to achieve higher levels of perfonmance. As Watson (1992, p.
6) put it: "Benchmarking is a quality tool that helps set the direction for

long-term, strategic business improvement".

1.2

Significance of the study

This study has drawn heavily from models,

processes~and

tools that have

,_ -

emanated from the quality management area. 6as sought to develop
and test new benchmarking tools and processes Within the province of

hazardous materials management.
23

Hazardous materials management was chosen as the element to be
focused on in this study. However, the element could have been mobile
equipment operation, falls prevention, confined space hazards, electrical

safety, contractor safety, hearing conservation, radiation protection, or any
of dozens of other important topics within the Occupational Health and
Safety (OHS) field. Hazardous materials had appeal in that chemicals are

present in almost all workplaces, there is a vast number of chemical
entities in existence, their acute and chronic effects are often not well
understood, there is a certain aura or mystique about them, and they

feature in many workplace mishaps.
Winder (1995, p. 212) has reviewed a range of studies looking at aspects
of chemical safety management in Australian workplaces. He concluded

that management of hazardous materials remains at a low standard in
Australia.
Hazardous materials management is arguably the most complex element
to master under the OHS umbrella.

Its importance has been well

recognised by the industrial partners responsible for tripartite development
of OHS policy and legislation in Australia.

For example, the ACTU's

Butcher and Pennicuik (1999, p. 132) have pointed out that "the problem
of chemicals at work has been a priority for the Australian union

movement for years."
The topic of chemicals at work is serviced by numerous National and State
regulations, codes of practice and guidance notes. Some of these apply
generally to workplace materials and address life cycle management

issues associated with manufacture, transport, storage, use and disposal
of substances, while others apply to more specific situations. The National
Occupational Health and Safety Commission (NOHSC) declared a
hazardous substances regulatory framework in 1993. This was developed
as a blueprint for specific workplace chemical legislation in the various
Commonwealth, State and Territory jurisdictions in Australia (Holland &
McEwan, 1999, p. 127). The Commission, through its Worksafe Australia
ann, has produced a multitude of national standards, model regulations,
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codes of practice and guidance notes.

These deal with subjects as

diverse as the control of workplace hazardous substances, classification of
hazardous substances, control of major hazard facilities, labelling,
commercial confidentiality of data relating to workplace substances,
completion of material safety data sheets and application of exposure
standards (National Occupational Health and Safety Commission,
1991a,b, 1994a-f). But it goes further than this. Workplace carcinogens
are dealt

w~h

separately (National Occupational Health and Safety

Commission, 1995b) and there has been an attempt to address the needs
of specific industry sectors, with publications such as that dealing with
control of workplace substances in the retail sector (National Occupational
Health and Safety Commission, 1994g). The explosives and dangerous
goods area has a public safety component and is usually covered by

separate legislation and codes. A raft of guidance material, at both a
national and state level, supports it.

Similarly, legislation dealing with

radioactive substances is usually developed and administered separately
to that which applies to hazardous materials.
Chemicals have potential to impact on the workforce, on the public and on
the environment.

At a State level, in Western Australia, several

government departments have statutory responsibilities in regard to

stewardship of hazardous materials and in the responses that may be

necessary when there is an emergency situation.
Thus, the hazardous materials area is both diverse and complex. If study
materials are tested and are effective in such a challenging area, then they
should be more so in other less complex areas of OHS.
This study has focused on approaches that apply to hazardous
substances in the workplace and has dealt with materials in general,
rather than with specific chemicals or groups of chemicals.

It has

attempted to simplify and demystify some aspects of the complex world of

hazardous materials.
The Western Australian Mining Industry was chosen as a focal point for
this study, partly because of proximity and access opportunities for the
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researcher, but also because the Industry has a strong commitment to
OHS and is receptive to new approaches and improvement opportunities.
Industry-wide collaborative effort is seen at forums provided by the
Chamber of Minerals and Energy of Western Australia and within the
State's statutory, tripartite structures that produce legislation, poEcy and
guidance on OHS.

Significantly, though, there has been little

benchmarking activity in OHS. What there is tends to be ad-hoc, informal,
usually one-on-one, and thereby limited in scope and opportunity.

The present research represents the first significant effort in Western
Australia to engage a number of organisations in a systematic process to
identify, evaluate and share best practice in OHS.
Benchmarking practices around the wortd vary from simple, informal site
visits (often little more than a tour, supplemented by a few unstructured

questions) to the very complex and fonnal variety, involving months or
years of preparation, teams of people and extensive; documentation
(N.W.H. Ormonde, personal communication, September 17, 1999).
Unfortunately there appears to be very little between these two extremes.
In the first instance, potentially transferable ideas or innovations may be
overlooked because the approach is too cursory and is not systematic. In
the second, the c.omplexity tends

to confine the approach to very big, we\1-

resourced organisations.
Benchmarking is widely regarded as an important process in bridging the
gap that separates an organisation from best practice, whether that be
best in the world, best in the nation or state, best in the industry, best in
the locality or, even, best in the street. However, there appears to be a
paucity of materials to assist with evaluating the potential for a useful
exchange between the benchmarking partners.

There is little to assist

with identifying and focusing on aspects that offer the most potential for
mutual benefit, to help with capturing of key findings and to assist with the

transfer of these into the str.Jctures and processes of the visiting

organisation. Here, the innovation or best practice item of interest may
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take the form of a product, service, tool. resource. system, concept or an
approach.
There is a need to develop materials that accommodate the three
elements that impact on OHS outcomes. namely. organisation of work. the
workplace environment and the people factor.

Furthermore, these

materials need to be flexible, simple to apply but of sufficient depth and
effectiveness to make the time and effort worthwhile.
This work has sought to address the issues mentioned above and to open
up the benchmarking process to a much wider array of businesses. Study
materials will assist with the selection of benchmarking partners and will
help to identify pockets of excellence for focused attention.
This work has sought to make an important contribution to the health and
safety field. and thereby to the Jives of many in the workplace, by
producing new tools that may be applied in practical settings and which
will facilitate the smooth transfer of OHS-related technology between

cooperating organisations.
1.3

Scope of the study

This study has dealt with hazardous materials generally and has not

sought to address specific substances, groups of substances, or

processes associated with the generation of particular hazards. Examples
of these are lead, asbestos products and spray painting - all of which are
covered by specific statutory controls.
The study has a clear occupational focus and has not sought to address
environmental or community issues and impacts. It has not dealt with the
explosives and dangerous goods area. Nor has it dealt with radioactive
materials.

Furthermore, it has been focused on workplaces under the

control of the Department of Industry and Resources of Western Australia.
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1.4

Purpose ofthe study

This study loas been designed with five objectives in mind:
• To develop effective tools and prooesses for the benchmarking of

hazardous materials management practices at a medium size
enterprise level (defined as having 50-200 employees) and at a large
enterprise level (defined as having more than 200 employees).
• To test these products with a selection of medium· and large-sized

facilities within Western Australia.
• To review and comment on results obtained from this benchmarking
activity.
• To gauge the likely effectiveness of these tools and processes as
agents of change and as aids in the drive towards exoellenoe in the

management of hazardous materials.
• To assess the transferability of the tools and processes to other critical
elements of OHS management.

1.5

Research questions

Is there a suite of practical benchmarking tools and methodologies
capable of the following attributes:
•

Accounting for the organisation of work factor, the workplace
environment factor and the people factor - as they relate

to

the

management of hazardous materials?
•

Application to both medium and large organisations?

•

Application

to other elements under the OHS umbrella, that is, to areas

other than chemical safety?
•

Identifying pockets of excellence?

•

Facilitating the transfer of best practice in the management of
hazardous materials?

1.6

Operational definitions

Accident: Includes any undesired circumstances that give rise to ill health
or injury, damage

to

property, plant, products or the environment;
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production losses, or increased liabilities (Health and Safety Executive,
1992, p. 66).
Archetype: Is the underlying structure or patterns of a particular culture.
It exists in the subconscious and is imprinted in the mind at an early age
(Telecom, 1994, p.3).
Audit:

A systematic examination against defined criteria to determine

whether activities and related results conform to planned arrangements

and whether these arrangements are implemented effectively and are
suitable to achieve the organisation's policy and objectives (Standards
Australia, 1997, p. 6)
Benchmarking: Is a powerful organisational change practice which can
strengthen all aspects of a business.

It is an activity that enables

organisations to determine the gap that separates them from world-class
performers and assists them to develop and implement innovative

improvements to their own processes. It can be used to introduce best
practice into enterprises. Its power lies in its objectivity (National Industry
Extension Service, 1993, p. 4).
Best Practice: The cooperative way in which firms and their employees
undertake business activities in all key processes - leadership, planning,
people, customers, suppliers, community relations, production and supply
of products and services, and the use of benchmarking (Australian
Manufacturing Council, 1994, p. 1).
Consequence:

The outcome of an event expressed qualitatively or

quantitatively, being a loss, injury, disadvantage or gain

(Standards

Australia, 1999, p. 2).
Critical Behaviours: These are behaviours that are critical to safety.
When performed safely, critical behaviours prevent injury.
performed in an

at~risk

When

manner, these behaviours constitute exposure to

injury (Krause, 1997, p. 23).
Critical Success Factors: These are those quantifiable, measurable and
auditable indicators of process performance in a key business process

(Watson, 1992, p. 19).
Culture: This can be regarded as the integrated systems of beliefs,
values, paradigms, structures, processes, language and symbols that
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influence the behaviour of groups of people. It is unique to a given group
of people and newcomers normally have to leam the rules of that culture
to be accepted.

It begins to be imprinted from the moment of birth,

operating below the level of conscious awareness (Irwin, 1994, p.3).
Enabler:

A system, method, document, training or technique that

facilitates the successful implementation of the particular process (Watson,
1992, p. 82}.

Event An incident or situation that occurs in a particular place during a
particular interval of time (Standards Australia, 1999, p. 2}.
Exposure Standard: Means an airborne concentration of a particular

substance in the worker's breathing zone, exposure to which, according to

current knowledge, should not cause adverse health effects nor undue
discomfort to nearly all workers (National Occupational Health and Safety
Commission, 1991c, p. 32).

Hazard: A source of potential hann or a situation with a potential to cause
loss (Standards Australia, 1999, p. 2).
Hazardous Substance:

Refers to a substance that has the potential

through being used at work to harm the health or safety of persons in the
workplace (National Occupational Health and Safety Commission, 1991c,
p. 32).
Health Surveillance:

Refers to the monitoring of individuals for the

purpose of identifying changes in health status due to occupational
exposure to a hazard.

It includes biological monitoring

(Standards

Australia, 1997, p. 7).
Incident: Any unplanned event resulting in, or having a potential for,
injury, ill-health, damage or other loss (Standards Australia, 1997, p. 7}.
Industrial Hygiene: Has been defined as that science and art devoted to

the anticipation, recognition, evaluation and control of those environmental
factors or stresses arising in or from the workplace, which may cause
sickness, impaired health and well-being, or significant discomfort among
workers or among the citizens of the community (Piog & Olishifski, 1988,

p. 3).
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Leadership: Defines what the future should look like, aligns people with

that vision, and inspires them to make it happen, despite the obstacles
(Kotter, 1996, p. 25).
Likelihood: Used as a qualitative description of probability or frequency

(Standards Australia, 1999, p. 2).
Management: Is a set of processes that can keep a complicated system

of people and technology running smoothly. Important aspects include
planning, budgeting, organising, staffing, controlling, and problem solving
(Kotter, 1996, p. 25).
Material Safety Data Sheets: Provide information needed to facilttate the

safe handling of chemicals in the working environment. MSDSs describe
the properties and uses of chemical products or formulations, health

hazard information, precautions for use and safe handling information
(National Occupational Health and Safety Commission, 1994e, p.7).
Mixture:

Is a physical combination of chemicals resulting from the

deliberate mixing of those chemicals or from a chemical reaction (National
Health and Safety Commission, 1999, p. 10).
Occupational Health: Is the multi-disciplinary approach to the prevention

of occupational disease or unacceptable discomfort. This is achieved by
limiting the dose of toxic, fibrogenic or physical insult received by the
worker to that below which adverse consequences are most unlikely (King,
1990, p. 315).

Performance Indicators: Are used to monitor performance of individuals,
groups or whole enterprises (Kaplan & Norton, cited in Sweeney, 1994, p.
37).
Quality Management: Is the management philosophy and management

practices that aim to harness the human and material resources of an
organisation in the most effective way to achieve the objectives of the
organisation. (BS 7850, 1992, cited in Deacon, 1994, p.19).
Risk: Is the potential for realisation of unwanted negative consequences

or events. It relates to the likelihood or probabilffy that the substance will
cause harm in the particular circumstances of use at the workplace. This
will depend on the hazard presented by the substance, together with

'
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exposure patterns, work practices, control measures applied and other
factors (Malachowski, 1995, p. 235).

Risk Assessment: The overall process of risk analysis and risk evaluation
(Siandards Australia, 1999, p. 3).

Risk Control: That part of risk management that involves the
implementation of policies, standards, procedures and physical changes to
eliminate or minimise adverse effects (Standards Australia, 1999, p. 3}.

Risk Identification: The process of determining what can happen, why
and how (Standards Australia, 1999, p. 4).

Risk Management:

The culture, processes and structures that are

directed towards effective management of potential opportunities and
adverse effects (Standards Australia, 1999, p. 4}.

Risk Management Process: The systematic application of management
policies, procedures and practices to the task of establishing the context,
identifying, analysing, evaluating, tracking, monitoring and communicating
risk (Standards Australia, 1999, p. 4}.

Stakeholders: Are those people and organisations who may affect, or be
affected by, or perceive themselves to be affected by, a decision or activity
(Standards Australia, 1999, p. 4}.

Substance: Is any natural or artificial entity, composite material, mixture
or formulation, other than an article (National Occupational Health and
Safety Commission, 1999, p. 12).

Toxicity: Is the intrinsic capacity of a chemical to cause harmful effects to
humans and other living organisms.

It is an inherent property of a

material, as is the case with boiling point, flash point and similar. Damage
may be permanent or transient (National Occupational Health and Safety
Commission, 1999, p. 12}.

Toxicology:

Can be defined as the study of adverse and potentially

adverse effects of chemicals that have, or may have, the capacity to cause
injury to living organisms (Malachowski, 1995, p. 237}.

1.7

Sources of infonmation

There is a vast body of infonmation that deals with various aspects of
chemical safety and associated management systems, tools and
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processes.
journals,

For the present work, it was necessary to consult books,
regulations,

codes,

guidelines,

communications,

training

packages and presentation materials, work colleagues and to access
reliable sources via the Worldwide Web.
W~h

regard to the Internet, this is increasingly seen as the means to

deliver the latest information on topics such as OHS legislation, hazard
alerts, engineering controls, safety clothing and equipment, and similar, to
employers and employees (Vecchio-Sadus, 2000, p. 15).

The same

author identifies a number of web sites relevant to OHS in the Australian
context.

Davison (2000, p. 15) provides an international perspective on

the best health and safety directories and search engines.
The references that have been used for this research are listed later in the
thesis. The referencing format that has been adopted in based on the
Publication Manual of the American Psyc'hological Association (5th ed.
2001) and is consistent with guidelines published by Edith Cowan
University (Jongeling, 2003).
Further guidance with respect to presentation of this work was obtained
tram Anderson and Poole (1998), Isaac and Michael (1981), Madsen
(1992) and Edith Cowan University (2003).

1.8

Document structure

This document is laid out in a format and style consistent with that
advocated by Edith Cowan University (2003).
Chapter 2 that follows provides a review of pertinent literature. It contains
a description of modern management systems and approaches as they
relate to OHS, together with sections on legal perspectives, hazardous
materials management and the search for best practice.
Chapter 3 covers study design and methodological matters, including data
collection and analysis, reliability and validity considerations, study
deliverables to participating sites and limitations.
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Results are presented in Chapter 4. Twenty-two sub-headings are applied
to each of the eight facilities that participated in the study and these are
explored in tum.

In addition, a section of the chapter deals with the

exercise to test the transferability of study tools and processes

to OHS

elements other than chemical safety.
Chapter 5 features a discussion on the research methodologies and tools,
and how these were developed and applied. Further, " covers intra-site

and inter-site observations and comparisons, and relates these to the
research questions.
Chapter 6 contains conclusions and recommendations.

It provides an

account of study outcomes, novel aspects of the work and ideas for how
findings may be developed and/or applied elsewhere.
Finally, there is a reference section, followed by a set of appendices that
provide detail in support of matters covered in the main body of the

document.
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CHAPTER 2

REVIEW OF THE LITERATURE

2.1

The Quality Management approach

2.1.1

Background, concepts and development

Konosuke Matsushita, president of the Matsushita Electric Industrial
Company of Japan, in his book Why the West will Lose stated in 1979
that:
We are going to win and the Industrial West is going to lose
out. There's nothing much you can do about it, because the
reasons for your failure are within yourselves (cited in Vincoli,
1991' p. 28).
At that time, Japan had embraced the principles of Total Quality
Management (TQM) and as a result was exerting severe competitive
pressure on other industrialised countries of the world.
But the quality management story began some three decades earlier. In
the aftermath of World War II the U.S. Government sent Dr. W. Edwards
Deming to Japan to assist in the economic redevelopment of that country
(Deacon, 1994, p. 20). The Japanese were very receptive to Deming's
pioneering

ideas and

philosophy concerning total quality control

(described in Deming, 1986).

His concepts were adopted in Japan

decades before these were taken seriously by the West (Motzko, 1989, p.
17).

Other quality pioneers were Joseph Juran, Armand Feigenbaum,

Phillip Crosby and Kaoru Ishikawa.

All of these people presented a

common message - that quality should be sought throughout the lffe cycle
of the product, and that there should be strong emphasis on continuous

improvement of processes and systems based on performance measures,
minimising variation and customer feedback (Vincoli, 199', p. 28;
Sarazen, 1991, p. 34).
Mitchell (1993a, p.4) notes that the Western notion of improvement is to
point out faults, defects or weaknesses and then set about putting them
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right. On the other hand, the Japanese approach is based on continuous
improvement and "this is perfect- so now, let us make it bette('.
There are numerous definitions of total quality management. One, by the
US Department of Defense (cited in Savage, 1991, p. 100), expresses it
as "a focused management philosophy for providing the leadership,

training and motivation to continuously improve an organisation's

management and operations."
The U.S. Quality and Productivity Association (cited in Vincoli, 1991, p. 28)
defines Total Quality Management as "a customer-focused, strategic and

systematic approach to continuous perfonnance improvement".
Cook and Blaxter (1991, p. 151) see the quality-aligned organisation of the
future as using advanced statistical techniques to optimise human and
production processes. They see people being regarded as unique and

precious resources and the organisation having a clear set of values,
derived from the vision, to guide behaviour. Such organisations will have a

strong customer focus, with business processes managed across
functional boundaries and improvement themes aimed at achieving
breakthroughs in customer satisfaction. Strong partnerships will be forged
with a small number of suppliers. Regular audits will be used to ensure
that the organisation's vision, planning, actions and

perfomnance

measures are integrated vertically and horizontally.
Successful organisations make full use of the creative forces within them
(Cane, 1995, p. 20). This means giving employees control of thzi; 'NOrk
environment, as well as responsibftity to work individually and in teams to
continuously improve their work (Feigenbaum, 1991, p. 17, Roberts, 1996,
p. 13). According to Pardy (1991, p. 13), "employers who are not tapping
into the brain power of their employees are losing out on a most valuable
source of infomnation and knowledge". Adams (1991, p. 22) put it that
"Workers work in the process; managers work on the process to improve tt
with the workers' help." According to Aune (1991, p. 34), "a company
reaping the full benefits of TOM has to make problem solvers out of as
many employees as possible." Participative involvement is based on the
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belief that members of Ieday's workforce are more highly educated and
trained than ever before, that ownership and acceptance of change is
higher when those affected have been part of the decision-making
process, and that it takes the combined talents of all stakeholders for the
organisation to excel (Aune, 1991, p. 36).

Blewett and Shaw (1995a,

p.17) have observed that empowered people with supportive and visionary
managers rise above the mediocre, learn from errors and tum problems
into opportunities.

In the words of Allaire (1991, p. 66), "you need

confident, empowered employees, who for the most part are working
together in a collaborative effort, sparking each othefs creativity in small
groups and calling upon their diverse backgrounds and experiences".
Quality concepts demand a totality of commitment from the top level of
management down to the workshop floor (Gerhardsson, 1998, p. 6).
The British Standard dealing with quality management, BS 7850, refers to
the attainment of maximum effectiveness and efficiency within an
organisation by putting in place processes and systems which will ensure
that every aspect of its activity is aligned to satisfy customer needs and all
objectives,

w~hout

waste of effort, and using the full potential of every

person in the organisation (British Standards

lnst~ution,

1992, cited in

Deacon, 1994, p.19).
Watson (1992, p. 82) points out that "Improvement processes may result
in continuous incremental gains (kaizen) or lead to strategic breakthroughs
that leapfrog the competition (hoshin).

Many of the breakthrough

improvements come from changing the business paradigm or from
significant technological developments."
Robson (1991, p. 35) summed up the TOM phenomenon with the
following words:

"The biggest problem with total quality management

(TQM) is its obviousness. To say that it is cheaper and better to do things
right the first time rather than redo work, fix the problem, or simply scrap it,
is so paralyzingly obvious that it masks the true nature of the changes that
TOM demands."
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In the USA, the quality revolution has been encouraged and heavily
promoted through the Malcolm Baldridge National Quality Awards. The
equivalent in Australia is the Australian Quality Awards (National Industry
Extension Service, 1993, p. 3).

Occupational health and safety is

embedded into the key area "people" in a section called "well-being and
satisfaction" (Blewett & Shaw, 1996c, p. 483).
2.1.2

Culture and change

Notwithstanding the obvious logic of the quality management approach,
implementation in countries outside of Japan has met with mixed success,
particularly in the early days of its introduction.

In the mid-1980s, the

AT&T Corporation in the United States conducted research that
established that where fundamental cultural beliefs are at odds wHh the
quality approach being introduced then there would be strong resistance
to change.

They established an American archetype for quality.

As

indicated in the Operational Definitions section, archetypes are the
underlying structure or patterns of a particular culture and tend to be
imprinted into the sub-conscience at an early age.
embedded and dHficult to change.

They are deeply

However, understanding them,

recognising them and responding to them will greatly assist the change
management process (Menry, 1998, p. 15).
The AT&T research led to the development of a framework that facilitated
the successful deployment of quality programs within the American
context.

In Australia, Telecom was striving to introduce quality

management and continuous improvement approaches into its operations
and was aware of the AT&T work. II decided to commission a similar
study - in this case to try to understand Australian cultural characteristics
and to establish how early imprinting experiences shape subsequent
attitudes and behaviour.

Results from the Telecom study were made

available to the Australian Quality Council for further development and
deployment

One of the key

finding~

of the Telecom study was that

"quaiHy for Australians is perceived primarily in tenns of the relationships
people have with those around them and the organisations with which they
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are involved" (IIWin, 1904, p.5).

Recognition and identity are important

ingredients in a good quality relationship.
Pidgeon (1991, p. 134) advances a "working definition of culture" as "the
collection of beliefs, nonns, roles and practices shared within a given
social grouping or population". Blewett and Shaw (1996b, p. 187) relate it
to OHS with their definition: "Occupational health and safety culture, then,
is the system of shared values and beliefs about OHS which create
behavioural nonns which guide OHS activities in the enterprise." Merry
(1998, p. 15) notes that culture is difficult to evaluate because many facets
are not directly observable and may even reside at the unconscious level.
There are many dimensions to culture. Apart from the characteristics that
may be ascribed to society as a whole, there are the features that can be
applied to sub-sets, such as industry groupings, or even, individual
organisations. Watson (1992, p. 95) points out that each company has a
unique culture as detennined by its management style and historical
perspective. Adams and Adams (1995, p. 8) note that cultures develop
through the collective experiences and learning of members and, further,
that all corporate cultures share common traits while still being unique.
Thus, when change is being contemplated, it is important to understand
and accommodate, where possible, the cultural characteristic" that will
impact heavily on successful implementation of the change. According

to

Brandt (1997, p. 25), "managing change is essential because it can
transfonn the beliefs, values, attitudes and behaviours of an organisation
and its infrastructure". Alpander and Lee (1995, p. 4) note that successful

organisations view change not as a nne-time event but as an on-going
process necessary to ensure customer needs are met. They suggest that
an organisation can build a climate that fosters creativity, hannony and
teamwork, where continuous improvement becomes a way of life.
2.1.3

Tools and processes

McConnell (1989) has provided detailed guidance on the seven tools of
the quality approach. Some are nothing more than ways to direct and
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improve thinking processes, while others are methods to enhance data
interpretation (Adams,1991, p. 27). In brief, these tools are:
•

Flow charts

Process analysis is the first step in quality improvement. Flow charts are
one of the simple, but powerful, statistical tools of variation involved in the
Deming approach (Adams, 1991, p. 27).
understand a process.

They help analyse and

Certain conventional symbols are used when

drawing a flow chart - the principal ones are rectangles (representing
process steps), diamonds (representing decision points), circles (indicating
that the process is continued elsewhere on the page) and arrows
(indicating the direction of flow). (National Occupational Health and Safety
Commission, 1996, p. 25)
•

Cause and effect (CE) diagrams

These are also known as Fishbone or Ishikawa Diagrams. They were
developed by Kaoru Ishikawa in 1943 and have become one of the
standard tools of the quality practitioner. The "fishbone" shape of a CE
diagram is a visually effective way of breaking a problem down into
manageable

elements

(National

Occupational

Health and

Safety

Commission, 1996, p. 26; Watson, 1992, p. 80). They are used to group
root causes of a problem under suitable headings (such as materials,
methods, environment, people) and then to relate these to the effect (or, in
some cases, the desired outcome). This then provides a basis for action.
Cause and effect diagrams represent a powerful aid in creating and
guiding effective problem-solving teams (Adams, 1991, p. 27).

•

Pareto charts

Many years ago Vilfredo Pareto noted that 80% of wealth was held by
20% of the population. Since then, the Pareto Principle, often called "the
80-20 rule", has been applied in many areas, including business. Pareto
charts are useful quality tools in that they help to separate the "vital few"
from the "trivial many" (McConnell, 1989, p. 80; Adams, 1991, p. 27). Put
in OHS tenns, the Pareto principle suggests that 80% of the improvement
can be gained through addressing only 20% of the at-risk activities, so
long as the responsible activities can be Identified (Sweeney, 1992, p. 92).
Expressed In a different way, Pareto indicates that 80% of incidents hold
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little promise for OHS improvement and that scaling devices are needed
(Adams, 1991, p. 27).

•

Histograms

The histogram measures and displays how frequently something occurs.
II is associated with the familiar bell-shaped curve (Adams, 1991, p. 27).
•

Run charts and graphs

These display trends and are useful in monitoring anything that is long
range.
•

Control charts (average and range)

These monitor the process for stabiiHy.

•

Scattergrams

These determine whether any cause and effe'C" relationship occurs
between two variables (Munro, 1991, p. 76).
The quality tools mentioned above generate the data needed to rank
p10blems objectively by order of importance, to assess the suitability of
improvement ideas, and to elicit broad-based agreement on the
organisation's plans, priorities and resource allocation (Adams, 1991, p.
27; Sytsma & Manley, 1999, p. 1).
Aune (1991, p. 36) lists the above items and several others, grouped
under the headings of descriptive tools, creative tools, problem analysis
tools and statistical tools, as devices to assist the problem solving
process. He also asserts that work unit analysis (or department31 task
analysis) and business process analysis (or process ownership analysis)
are important techniques to be applied to problem solving. On the latter
point, business processes are defined by Aune as "a group of related
tasks that utilise the resources of the business to produce specified
results" and "a repeatable sequence of activities that has measurable
input(s), value-added activities and measurable output(s)" (Aune, 1991, p.

36). The management of hazardous substances within an organisation
would involve processes that meet this definition.
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2.1.4

Impact on management systems

Pope (1992, p. 4} asserts that: "quality in management depends on ability
to get things done by, with, and through others without operational
mishaps."

John Sprouster, the CEO of the Australian Quality Council, observed in
1994 that over 15,000 organisations in Australia were actively pursuing
some or all of the quality principles and practices, and furthennore, that
60% of the nation's top 55 companies were actively implementing quality
concepts (Sprouster, 1994, p. 30).

In the same article, he noted that

"when linked together into a powerful totality, quality can be expected to

lead to world class outcomes in Australian companies."

Australian organisations are required to compete more strongly than ever
before- due mainly to globalisation of markets, rapidly changing customer
tastes, the pace and nature of technological change and changes in labour
market conditions (National Industry Extension Service, 1993, p. 1}.

Building a sustainable business means achieving or improving on the
perfonmance of the best, leading edge international perfonners. As the
National Industry Extension Service (1993, p. 1} asserts, "the achievement

of international best practice is no longer an option, but a necessity."
McConnell notad more than a decade ago that a pleasing feature in
Australia was that the quality approach was being adopted in the public
sector as well as the private sector (McConnell, 1989, p. 2}.
The Australian Business Excellence Awards, fonmerly known as the
Australian Quality Awards, are based on seven categories of perfonmance
- leadership, policy and planning, infonnation and analysis, people,
customer

focus,

quality

of process,

product

and

service,

and

organisational outcomes (Business Excellence Australia, 2003, p. 1}.
The processes, principles and standards used for these awards have been
adapted and adopted for use within the Australian Mining Industry. Since
1994, the Minerals Council of Australia has provided the National Minerals
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Industry Excellence Awards for Health and Safety (the MINEX Awards).
The objectives of the Awards are to:
•

Reward best practice, excellence and/or improvement based on

comparisons of performance and practices.
•

Provide peer assessment of OHS management systems against

Awards criteria.
•

Provide

benchmark

information

for

self-assessment

of

OHS

management systems by mining and minerals processing companies.
•

Promote the Industry's commitment to improved OHS perfonnance
(Minerals Council of Australia, 1997, p.2).

The evaluation process is built around an examination of six key elements
of an OHS management system, namely leadership, health and safety
management, health and safety processes, people, information and
analysis, and pprformance (Minerals Council of Australia, 1997, p. 4).
There is recognition that different organisations will have different cultures,

technologies and operating environments and may choose to achieve the

same outcomes in different ways. A five-point model, referred to as the
IADRI model, establishes a framework for the assessment. The acronym,
IADRI, covers intent (the purpose and expected outcomes), approach,
deployment, results and improvement (how changes were made from
lessons learnt). A scoring system is used with points allocated to each of
the six elements mentioned above (Minerals Council of Australia, 1997, p.

7).
2.1.5

Impact on OHS

Numerous authors have noted that the terminology, concepts and
approaches described in the quality management literat<re can be readily
applied in relation to the management of OHS (Strobach, 1990, p. 42;
Fisher, 1991, p. 27; Mitchell, 1993a, p. 3; Farnell, 1991, p. 39; Saunders,
1995, p. 585; Arnis and Booth, 1992, p. 46; Health and Safety Executive,
1992, p. 12; Deacon, 1994, p. 19; Worksafe Australia, 1995, p. 13).
According to Fisher and Oxenburgh, the factors that lead to operational
mishaps and accidents are often the same undertying factors that
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influence productivity, quality and efficiency.

Thus, if the causes of

operational mishaps are identified and corrective action is applied, there
should be an improvement in quality and productivity (Fisher, 1991, p. 23;
Oxenburgh, 1991).

This is a view supported by the United Kingdom

Health and Safety Executive (1992, p. 12). That body points out that the
ultimate goal in health and safety is an injury-free environment.
Furthermore, organisations pursuing this goal are not normally acting out
of purely philanthropic motives.

''They have clearly recognised that

accidents and ill-health cost money and that an effective system for
managing health and safety will help reduce what in quality terms is known
as the cost of non-conformance" (Health and Safety Executive, 1992, p.
12).
One of the key quality objectives is elimination of waste. Tye and Brown
(1990, p. 24) point out that "one of the major waste-causing agents is
accidents and the lack of any type of damage control results in damage to
equipment, properly and in worker disablement and death".
In the words of Farnell (1991, p. 40}, "Companies which are able
consistently to provide high levels of safety performance have made the
connection between total quality management and safety". Furthermore,
he said, "It is only when organisations have achieved high levels of quality
that the on-going safety performance can consistently be maintained and
risk minimised" (Fame!!, 1991, p. 44).
Sometimes, this is seen in reverse. Pardy (1991, p.12) observes that "by
focusing on safety, Alcoa was able to unlock and access the whole tool
chest associated with total quality management."
Deacon (1994, p. 19) comments that "the fact that health and safety is
now seen as an integral part of TOM is surely of immense significance and
marks a watershed in the historical development of health and safety
within the UK!"
Deming emphasised that it is the system of work that determines how
work is performed, while Mitchell points out that only managers are in a
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position to allocate resources, provide training, select the equipment and
tools to be used, and provide the plant and environment needed to
achieve high standards of OHS.

The workforce is more likely to be

involved in resolving special OHS problems caused by actions or events
directly under their control (Mitchell, 1993a, p. 3).

Continuous

improvement is the central concept reflected in the Deming/Shewhart
Plan-Do-Check-Act cycle and is a key concept in the ISO-based
Occupational Health and Safety Management Systems (OHSMSs) that are
now being deployed in many parts of the world (Redinger & Levine, 1998,
p. 579). .
Strobach (1990, p. 42) notes that "as with quality, improvement (in OHS) is
a never-ending cycle which requires the support and participation of the
individual employee,

supervisor and

most important of all,

top

management. n
Worksafe Australia (1995, p. 9) calls for integration of health and safety

into broader management systems - to improve work environments and to
prevent the emergence of new hazards.

Integration is of assistance in

avoiding conflict or confusion between operational demands and OHS
needs.

In a similar vein, Amis and Booth (1992, p. 43) comment that:
"management should manage safety in just the same way as other

company functions, such as production, quality and finance, are managed.
Good management involves a process of goal and standard-setting, and

monitoring to detennine whether targets are achieved."
M~chell

(1993b, p. 2) is a strong advocate of the link between quality and

safety. His opinion is that "the greatest opportunity for improving safety
perfonmance lies in improving the quality of the management system." He
identifies 12 principles that fit with the views Deming, Juran, Crosby and
other leaders of the Quality movement. These are:

•

Creating a constancy of purpose.

•

Getting commitment

to

improved OHS that runs from the top of the

organisation to the bottom.
45

•

Emphasising a long-term perspective.

•

Benchmarking to improve key processes impacting on success.

•

Focusing on continuous improvement of the OHS management

processes.

•

Assigning ownership for operation and improvement of the OHS

process to line management.
•

Accurately measuring improvements.

•

Fostering a cross-sectional team approach.

•

Establishing an error-free performance standard.

•

Educating, training and re-training in these areas.

•

Recognising that the costs of imperfection (operational errors), if

corrected, have an immediate effect on the bottom line performance,
customer service and customer relations.
•

Getting it right first time (prevention, not inspection).

(Mitchell, 1993c, p. 13)
2.2

Legal perspectives

2.2.1

Background

State intervention in the OHS area dates from the period of the Industrial
Revolution in Britain - when working conditions gave rise to a high

incidence of injury and ill-health.

For more than a century the British

approach was a highly prescriptive one and a whole body of complex
regulations developed (Deacon, 1994, p. 18).
Bottomley (1994, p. 2) has noted that an obvious limitation of this
approach, when applied in isolation from other tools, is the focus on
minimum standards rather than best practice in workplaces. Amis and
Booth (1992, p. 44) comment that "the character of traditional prescriptive
law may encourage a perception that solely can be 'managed' by rote
compliance with specific legislation."
A watershed with respect to legislative approaches to OHS occurred in
Britain in 1970 with the setting up of a committee of inquiry under the
chairmanship of Lord Alfred Robens.

Its task was to assess the
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shortcomings of existing health and safety legislation, namely its
fragmented, inflexible and out-of-date character, and to propose more
effective means of achieving desirable OHS outcomes. Its report, known
as the Robens' Report, was presented to the British parliament in 1972
and gave rise to the Health and Safety at Work Act of 1974.
Recommendations were built around two key elements: firstly, that
legislation should embody the common law principle of duty of care and,
secondly, that there should be provisions to ensure that employees are
given the opportunity to input into the development and implementation of
solutions to local safety problems (Laing, 2002, p. 10).
Robens (cited in Laing, 2002, p. 10) argued that "the primary responsibility
for doing something about the present levels of occupational accidents
and disease lies with those who create the risks and those who work with
them".

He advocated a flexible system under which "employers and

workers would cons:Jit and achieve a high degree of 'self-regulation',
supported by general :egislative requirements and voluntary codes and
standards" (cited in Laing, 2002, p. 11 ).
The Robens Report and its legislative outcome had a wide impact on the

industrialised world and many countries have now introduced legislation
along similar lines. In 1981, the Robens' principles were incorporated into
ILO Convention No. 155 and Recommendation No. 164. Convention 155
set national policy standards for OHS for ratifying member companies. It
establishes duties and

obligations

in

areas such as workplace

cooperation, provision of information and training, and duties of designers,
manufacturers, importers and providers of machinery, equipment or

substances for occupational use (Laing, 2002, p. 11 ).

The Robens'

principles have been incorporated into legislation in all Australian States
and Territories (Laing, 2002, p. 11).
Legislative approaches cannot of themselves control the vast number of
circumstances that exist in the industrial wortd. Winder (1995, p. 214)
points out that there are many problems in relying on regulatory
approaches to deal with chemical safety. For example, health outcomes
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such as dermatitis, neuropathy, cancer and other chronic diseases are not
amenable to solution by regulation.
Deacon (1994, p. 21) asserts that the improvements in OHS performance
should come from growth of OHS culture, rather than as a consequence of
the threat of legal action.
According to Bottomley (1994, p. 3), 1he prescriptive legislation approach
does not address the OHS culture of the workplace, except perhaps in a

negative way by encouraging minimum compliance and evasion of
Inspection/audit by the regulatory authority."

He pointed out that

prescriptive legislation has an insidious influence on culture through the
attitudes it engenders and encourages. On the other hand, performancestyle legislation, by its nature offers encouragement for the development of
innovative solutions (Bottomley, 1994, p. 3).
Robens (cited by Laing, 2002, p. 10) also had something to say on this
matter. He pointed out that there are severe practical limits on the extent
to which progressively better standards of OHS at work can be achieved

via negative regulation by external agencies and called for a more
effective self-regulating system. He demonstrated a strong preference for
non-statutory fomns of guidance, especially codes of practice.

2.2.2

Development and trends- international

The International Labour Organisation has produced two initiatives dealing
with the safe use of chemicals at work - ILO Convention 170 and
Recommendation 177 (International Labour Organisation, 1990).

The

content of these has played a part in shaping the hazardous substances
legislation that has been developed in Australia (St George, Lingard &
James, 1999, p. 137). In the United Kingdom, hazardous substances are
covered by the Control of Substances Hazardous to Health Regulations
(COSHH). The latest version of these came into force in March 1999.
COSHH provides a comprehensive and systematic approach to the control
of hazardous substances at work. The regulations require employers to
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assess the risks to health, prevent or control exposure and, in some
situations, carry out health surveillance (Parker, 1999b, p. 1).
Another important legislative development in the United Kingdom was the
Chemicals (Hazard Information and Packaging for Supply) Regulations
1999. These lay down the rules by which suppliers must classify and label
hazardous chemicals. This information is helpful in canrying out COSHH
assessments (Parker, 1999a, p. 1).
Europe has also seen a lot of recent activity in relation to legislative
controls for chemical safely.

In 1998, the European Union signed an

international convention aimed at improving the regulation of trade in
chemicals.

The convention also contains requirements for labelling

initiatives aimed at promoting the safe use of chemicals (Parker, 1998, p.

1).
In the United States, the Toxic Substances Control Act (1976) is one of the
key legislative instruments being applied in the chemical safely area.
There are many regulations, directives and standards of legal force that
elaborate on the requirements for testing, inspection, notices, reporting,
disclosure of data, employee protection, enforcement, and similar that are
provided for in the principal legislation (Anon., 2003, p. 1).
2.2.3

Development and trends - Australia

In Australia, the tripartite National Occupational Health and Safety
Commission (NOHSC) is the

body responsible for leading and

coordinating national efforts to prevent or reduce the incidence and
severity of injury and disease. The National Commission aims to:
•

Achieve best practice in OHS regulation through national coordination
of development, implementation and evaluation of national OHS
standards.

•

Provide an effective nationao

tripart~e

forum to address OHS issues of

natic"al importance.
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•

Provide the basis for targeting OHS activities by producing statistical
reports using existing information systems and identifying and
developing additional cost-effective data sources.

•

Achieve OHS research outcomes supporting the development of
national standards.

•

Contribute to industry performance through independent assessment
of industrial, agricultural and veterinary chemicals for their occupational
health, public health and environmental effects.

(National Occupational Health and Safety Commission, 1996b, p. iii)
A set of model regulations for the control of workplace hazardous
substances began to evolve in Australia in the late 1980s. The National
Commission's initial version was released in 1991, followed by a modified
effort in 1994.

It used classification criteria for hazardous substances

developed by the European Community, the experience of Britain's
Control of Substances Hazardous to Health (COSHH) regulations and the
International Labour Organisation's Convention 170 (Winder, 1999a, p.
100; Holland & McEwan, 1998, p. 128).
For several years in the early 1990s, the output of material from the
National Commission with respect to chemical safety was prolific (National
Occupational Health and Safety Commission, 1990, 1991a,b, 1994a-g,
1995a,b, 1996b, 1999). This material gives guidance on topics such as
labelling, placarding, material safety data sheet preparation, commercial
confidentiality of data, exposure standards, control and storage of
hazardous substances, assessment of health risks, and many related
chemical safety issues.
The process of implementation in the States and Territories has been
somewhat tortuous.

There were problems with overlap with existing

legislation (such as that covered by poisons and dangerous goods Acts),
State-Commonwealth jurisdictional issues, together with problems with
classification of hazardous substances and scope of the legislation.
These problems and the history of the development and deployment of the
legislation throughout Australia have been summarised by Winder
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(1999a).

Under the National Model Regulations for the Control of

Workplace Hazardous Substances, a hazardous substance is either listed
as such on the NOHSC List of Designated Hazardous Substances or has
been classified as such by the manufacturer or importer in accordance
with the NOHSC publication Approved Criteria for Classifying Hazardous
Substances (National Occupational Health and Safety Commission, 1999,

p. 2).
In Australia, risk management-based workplace hazardous substances
regulations are in place in all States and Territories.

These impose

significant legal obligations and responsibilities on

manufacturers,

suppliers, employers and others in relation to the use of chemicals
(Winder, 1999b, p.168).
Hazardous substances legislation based on the risk management
approach features the broad elements of identification, assessment and
control. According to Winder (1999b, p. 162), these can be represented

as:
•

Obligations for manufacturers, importers,

suppliers,

employers,

employees and others.
•

Requirements for record-keeping.

•

Criteria for determining a hazardous substance.

•

Requirements for hazard communication.

•

Procedures for workplace assessments.

•

Requirements for exposure control, including permissible exposure
standards.

•

Consideration of the need for workplace monitoring.

•

Consideration of the need for health surveillance.

•

Requirements for education and training.

•

Systems for the emergency services.

Some jurisdictions have adopted a step-wise approach to implementation.
For example, in NSW a model program was piloted at the State Railway
Authority to provide feedback on practical issues before legislative
requirements were enacted (StGeorge, Lingard & James, 1999, p. 138).
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2.2.4

Development and trends- Western Australia

In 1984, Robens-style OHS legislation was introduced into Western
Australia. The objectives of the Occupational Health, Safety and Welfare

Act 1984, as expressed by the Department of Occupational Health, Safety
and Welfare of Western Australia (1994a, p. 3) are:
•

To promote and secure the health, safety and welfare of people at
work

•

To protect people at work against hazards

"

To assist in securing safe, hygienic work environments

•

To reduce, eliminate and control hazards

•

To foster co-operation and consultation between employers and
employees.

The Act sets out duty of care responsibilities for employers, employees,
contractors, manufacturers, designers, importers, suppliers and other
parties that can potentially impact on health and safety at work.

The

duties established for employers fall into five principal areas. These are:
•

Provide and maintain workplaces, plant and systems of work that do
not expose employees to hazards.

•

Provide information, instruction, training and supervrsron so that
employees are not exposed to hazards while the~ are working. The
employer is only required to provide training relevant to the health and
safely of employees in that workplace.

•

Consult and co-operate wHh health and safety representatives.

•

Provide adequate personal protective clothing and equipment where it
is not practicable to avoid the presence of hazards.

•

Make arrangements for the safe use, cleaning, maintenance,
transportation and disposal of substances and plant used in the
workplace.

(Department of Occupational Health, Safety and Welfare of Western
Australia, 1994b, p. 5)
This legislation applies to all people in workplaces in Western Australia,
except those on mine sHes or in Commonwealth agencies who are
covered by separate legislation. For the Mining Industry, the Mines Safety
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and Inspection Act 1994 is the prevailing piece of primary legislation
(Department of Minerals dnd Energy, 1994). Its fundamentals mirror those
of the Occupational Health, Safety and Welfare Act, but put them into a
mining context. The Act is supported by the Mines Safety and Inspection

Regulations 1995 and by numerous codes, standards and guidelines. The
hierarchy of acts, regulations, codes of practice and guidelines is provided
in Appendix 2. Responsibility for the enforcement of the mining legislation
rests with the Department of Industry and Resources of Western Australia
(formerly the Department of Minerals and Energy of Western Australia).
The Act covers all aspects of mining, from exploration, through to
development, production, closure and rehabilitation. Extractive industry is
included, along with treatment plants, smelters, refineries, dedicated ports
and rail systems. The Act has key provisions dealing with general duty
obligations for employers, employees, self-employed persons, suppliers,
manufacturers and importers, and consultation between the parties
(Australian and New Zealand Minerals and Energy Ministerial Council,
1999, p. 28). The Regulations contain a division on hazardous materials
management and include requirements for registers of material safety data
sheets and hazardous substances, labelling, risk assessment, workplace
monitoring and strategies to reduce risk (Department of Minerals and
Energy, 1995a).
Additionally, the Department has developed a guideline to provide further
detail and guidance on what is expected in the area of management of
hazardous substances (Department of Minerals and Energy, 1997a).
The Regulations refer to several NOHSC Regulations and Codes of
Practice, Australian Standards, and the Australian Code for the Transport
of Dangerous Goods by Road and Rail. In addition, the Dangerous Goods
Regulations 1992 apply to mines, where many dangerous goods also
qualify as hazardous substances.
For non-mining workplaces, chemical safety is dealt with in Part 5
(Hazardous

Substances) of the

Occupational Safety and Health

Regulations 1996. Part 5 covers a similar range of topics to that described
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earlier for mine sites in Western Australia (Worksafe Western Australia,
1996).
Chesson (1995, p.1) has described the processes applied locally in the
development of a hazardous substances legislative package. To a large
extent, the National Model Regulations and National Code of Practice
have been adoptod in Western Australia.

2.3

OHS management

2.3.1

Background

Sweeney (1992, p. 89) notes that process safety is governed by complex
interactions of the following:

•

Management systems

•

Process technology

•

Human behaviour, and

•

External events.

Similarly, Hurst (1998, p. 58) emphasises the strong linkages between
safety management, human error, safety cultures and risk assessment.
Farnell (1991, p. 39) has identified three approaches to safety
management in evidence over the last few decades. Firstly, there is the
traditional approach -

characterised by close surveillance of the

workforce, together with correction of unsafe behaviours via the
disciplinary process, signs, posters, and handout materials
employees to work safely.

to remind

This was superseded by an approach

described as the procedural-engineering approach. The latter was based

on reliance on written procedures and training on these, together with use

of engineering solutions to eliminate or neutralise accident sources.
Finally, the behaviour-based approach has become popular. It features a
belief that the workforce consists of mature human beings who will be
motivated to work safely when there is management understanding and
adoption of systems related to their psychological needs. It is built upon
involvement, commitment and a focus on corporate safety goals.
According to Farnell (1991, p.40), "organisations which positively influence
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human behaviour to minimise errors are those producing a climate which
promotes employee commitment to health and safety and which
emphasises that deviation from corporate safety goals is not acceptable."
Mitchell (1993a, p. 1) emphasises the importance of visible management
commttment. Senior managers allocate resources, decide strategies for
risk management, and select and implement the management processes
that will enable the organisation to meet its OHS goals.
Pope (1992, p. 4) points out that "personal hann and property damage are
symptoms of operational mishaps that become 'windows of opportunity' to
evaluate the quality of management.•
Kotter (1996, p. 128) has expressed the view that the essence of
management is to systematically target objectives and budget for them,
create plans to achieve these objectives, organise for implementation, and
then control the process to keep it on track. These elements are clearly
relevant to OHS - and to sub-sets such as the management of hazardous
materials.
In similar fashion, Jenkins, Brearley and Stephens (cited in Deacon, 1994,
p. 19) have pointed out that the role of managem&nt is to develop and
promote an appropriate organisational culture, to fonnulate, communicate
and implement a suitable policy, and to monitor the organisation's
perfonnance.
Leadership is a key to getting results in OHS (Juran, 1991, p.7). As the
Health and Safety Executive (1992, p. 2) puts it, "the vision, values and
beliefs of leaders become the shared 'common knowledge' of an.·
According to Lindsay (1992, p. 390), "the visible and active leadership of

directors and senior managers develops and maintains a culture
considerably supportive of health and safety management. They aim not
simply to avoid accidents, but to motivate and empower people to work
safely.•

Petersen (1997, p. 45) talks in tenns of management

accountability as •a system of role definition, correct measures of
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performance and adequate rewards that are contingent on that
performance - forces managers to take pro-active actions every day."
The development and application of performance standards is a key
element of the management function. The Health and Safety Executive
(1992, p. 17} highlight the need for performance standards that:
•

Set out clearly what people need to do.

•

Assist in identifying the competencies that are needed.

•

Form the basis for measuring individual, group and organisational
performance.

Strobach (1990, p. 41} points out the difference between "leading" people
and "managing" people.

He comments that "if executive management

wishes to make safety a way of life for their people, they should strive to
make safety a way of life for themselves."
The DuPont organisation is widely acknowledged as a world leader in
safety performance. II believes that all occupational injuries and illnesses
can be prevented and that this is a realistic goal, not just a theoretical
objective (Scott, 1999, p. 8}. The company has plants with over 1,000
employees that have operated for over 10 years without a lost time injury.

Accident rates across its operations are usually more than an order of
magnitude better than the U.S. Chemical Manufacturers Association
average (cited in Farnell, 1991, p. 41 }.

DuPont is quoted by the

Department of Minerals and Energy (1995b, p. 10} as asserting that "if you
can't manage safety, you probably can't manage business ... If you can
manage business, you probably can manage safety." This is a theme that
other industry leaders have also expressed. According to Alcoa's former
CEO and Chairman of the Board, Paul O'Neill (O'Neill, 1991, p. 52},
"safety is the primary indicator of how well a company can lead globally."
O'Neill has also been attributed with: "you can't get safety unless you
really understand the process" (cited in Pardy, 1991, p.12}. The Business
Council of Australia (cited in Worksafe, 1995, p. 2} found that amongst its
membership, workplace OHS rated as one of the most important factors in

achieving business objectives.
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The DuPont experience, as expressed by Herbert (1994, p.5), has been
that "the single, strongest correlation to actual safety performance involves
employees' perceptions of management commitment" This is consistent
with the findings of others. Dedobbeleer (cited in Blewett & Shaw, 1996b,
p. 189) identified two critical dimensions in regard to risk perception and its
impact on the safety climate:

•

Workers' perception of management commitment, and

•

Workers' involvement and control, including their perceptions of the
risks they encounter.

Involving employees and instilling a sense of ownership is another quality
management fundamental that finds expression in the OHS area.
Strobach (1990, p. 42) said: "One of the basic truths in management is
that 'people support what they help create'." Thus, it is essential that the

workforce is involved in the planning and implementation of the various
OHS efforts being pursued by the organisation. Cook and Blaxter (1991,
p. 151) highlight the importance of ensuring that everyone shares the
organisation's vision. They comment that when the vision is supported by

measures, objectives and a set of values, the vision may be transferred
from the head to the heart.
Pardy (1991, p. 13) notes that "employee empowerment and participatory

management have three basic virtues: they assume that several heads
are better than one and that participation will improve the quality of
decision-making; they motivate those who have had a hand in the
decision-making process to carry out those decisions; and they help to
develop and train employees involved in the decision-making process."

2.3.2

Conceptual Framework

A number of authors have noted that there appear to be three elements to
be managed in the quest to achieve the elimination of accidents and illhealth at work.
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Firstly, there is the physical environment that constitutes the workplace.
Bottomley (1994, p. 1) refers to this as "hardware" and cites examples of
plant, equipment, substances, materials and working conditions.
Secondly, there are the organisation's management systems. Bottomley
(1994, p. 1) refers to these as "software" and suggests that policies,
standards, procedures, training systems, level and types of supervision,

and communication systems are good examples.
Thirdly, there is the element that is related to people - attitudes, beliefs,
behaviour, physical and mental ability to perfonm tasks, and similar.
Bottomley (1994, p. 1) refers to this as the culture of the organisation although, given material presented later in this work, it is probably wider
than that.
Alcoa (1995, p. 1-4) refers to shared accountability for an incident-free
workplace and nominates similar groupings of elements - under the
headings the work environment, the work and the workforce.

Quinlan

(1999, p. 21) refers to the mix of organisational, technical and behavioural
factors that play a part.
Wyatt (1995, p. 19, 001) lists five groups of factors that should be
considered in analysing systems of work.

These are job demands,

people, equipment, the working environment (physical and organisational)

and outside factors. This arrangement of items is not convincing. For
example, the "job demands" list refers to speed, accuracy, manual
handling, shift work and control over work. These items would seem to fit
better elsewhere (under the "organisation of work" category).
Lindsay (1992, p. 396) represents these concepts with a circle for

peopl~

factors (including behaviour, suitability and competence) overlapping with
a circle for job factors (including the premises, plant, substances and
procedures in use).

A larger circle surrounds these - depicting

organisational factors that impact on the other elements. These include
relevant policies, standards, rules and procedures.
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Behavioural safety expert, Scott Geller, adopts a slightly different stance.

He emphasises that unwanted outcomes are derived from environmental,
behavioural and personal factors, and that these elements are "interactive,
dynamic and reciprocal."

He uses "environmental" to encompass the

organisational environment as well as the physical environment at the
workplace (Geller, 1998, p.17).
Merry (1998, p. 18) focuses on safety culture and asserts that this has
three interactive dimensions - safety climate (psychological dimension),
safety management (organisational dimension) and safety behaviour
(behavioural dimension).
Ragan (1997, p. 27) points out that incident causes may be traced to all
three business processes (referred to by him as "human, work
environment and organisation") and that no one element should be

exclusively blamed for the unwanted event. He draws a parallel with the

well-known fire triangle - a concept that decrees that a fire cannot occur
unless all three elements (fuel, oxygen and a source of ignition) are
present.

Thus, a useful conceptual framework may be built around considerations
of the work environment, the organisation of work and people factors. This
is represented in Figure 1 below. The framework appears to apply to
OHS, in general, and to sub-elements such as the management of

hazardous substances.
2.3.3

OHS and organisational effectiveness

Pope (1992, p. 4) points out that safety management fits wHhin the total

organisational effort needed to avoid performance flaws and to achieve
corporate excellence. In similar vein, Merry (1998, p. 15) describes safety

as a strategic business issue and an instrument for potential competitive
advantage.

Organisational effectiveness is a critical lever in the achievement of
excellent performance across a range of key result areas that have been
defined for the enterprise. Safety performance is usually one such area.
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Wilson (1999, p.3) identifies a fit and well-motivated workforce, described
as "healthy, happy and here", as a valuable asset for the organisation.
Furthermore, like the no-less-valuable corporate image, the people asset
is easily damaged and difficult to repair (Wilson, 1999, p. 3). Why then
don't all organisations pursue OHS with great vigour and why is it that
some enjoy great success while others fail quite dismally?
According to Toohey (1 987, p. 237), the solution lies in a shift in thinking to

recognise that workplace mishaps are a reflection of organisational
effectiveness. He points out that "occupational health and safety problems

are essentially rooted in the decision-making structures of the organisation
and that symptoms present as clinical, technical, legal and industrial
outcomes."

Winder expresses a similar view.

According to him,

accidents, injuries and spills cannot be dismissed as aberrations.

Performance in chemical safety is a reflection of the way an organisation
functions (Winder, 1995, p. 213). These views are in line with those of
Deming, Juran and other leaders of the Total Quality Movement, who

noted that all processes exhibit variation, everyone works in a process and
that emphasis should be on controlling the process, not the output
(Deming, 1986; Juran, 1991).
Farnell (1991, p. 41) notes that in quality-oriented companies with
excellent safety records there is "no most effcient way" or "best for quality
way" or "safest way" to do the job -there is only ''he right way", which
incorporates all of these aspects. There is emphasis on leadership and
management controls from the top, together with an emphasis on
responsibility and training from the bottom upwards. A culture change has
usually been achieved in such organisations, with human factors being

seen as having paramount importance.
Pardy (1991, p. 12) advocates a six-step process to define safety in the
organisation and to develop a strategy that is pragmatic, cost-effective and

involves all levels in the organisation:
•

Safety must be integrated into the existing fabric and corporate culture
of the organisation.
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•

Empower employees as part of the accident and incident problemsolving and safely performance improvement team.

•

Accident and incident reporting should be encouraged, even valued, as
part of the problem-solving and safety performance process.

•

Tabulate, measure and fix accountability for all accident costs.

•

Take what you have and make it better.

•

Measure all aspects of the efforts going into the safety process.

Rimmington has addressed the issue of establishing a safety culture within

an organisation. According to him, the main principles involved are:
•

The acceptance of responsibility at and from the top, exercised through
a clear chain of command, seen to be actual, and felt throughout the

organisation.
•

A conviction that high standards are achievable through proper

management.
•

The setting and monitoring of relevant objectives and targets, based

upon satisfactory internal information systems.
•

The systematic identification and assessment of hazards, and the
deployment of preventive systems that are subject to audit and review.
In such approaches, particular attention is given to the investigation of

error.
•

Immediate rectification of deficiencies, and

•

The promotion and reward of enthusiasm and good results.

Rimmington (cited in Amis & Booth, 1992, p. 46).
Stephan (2001) provides an overview of the detenninants of safety culture

within organisations and demonstrates how management improvement
processes, such as total quality management, safety management plans
and risk assessment processes may be applied to improve safety
performance in the mining industry. He argues that the new paradigm of
safety management • the socio-technical systems paradigm thot considers
both the engineering and human factors responsible for accidents • will
significantly improve industry safety performance (Stephan, 2001, p. 237).
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Pardy (1991, p. 16) observes that companies with low incident rates have
the following characteristics:
•

Greater management involvement in safety programs, identified
through managerial performance standards.

•

A more humanistic approach in dealing with employees, stressing
frequent positive contact and interaction.

•

Better employee selection procedures.

•

Use of lead workers, as opposed to supervisors, to train employees.

•

Strong housekeeping and general plant cleanliness.

o

Better plant environmental qualities.

•

Lower turnover and absenteeism.

Toohey (1987, p. 238) proposed a model for organisational effectiveness
in OHS that contains the following elements:
•

A clearly expressed OHS policy

•

A commitment to exceed minimum standards

•

Integration of OHS procedures into the activities of the organisation

•

Clearly defined performance expectations and measures for all levels
within the organisation

•

Injury management plans

•

Management commitment and involvement

•

Clearly assigned OHS responsibilities for managers and supervisors,
expressed in terms of their normal duties

•

Commitment and involvement of employees, with formal and informal
structures to encourage their participation

•

A recognition that corporate investment in OHS is good business

practice.
Not everyone agrees with the thesis that good OHS performance is good
for business. Wooden and Vandenheuvel studied four types of evidence
(case studies,

correlational

research,

studies on

the

impact of

governmental regulation and general equilibrium analyses) before
concluding that improved performance in safety appears to be a byproduct associated with the introduction of productivity enhancing
technology, rather than a direct cause of increases in productivity
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(Wooden & Vandenheuval, 1999, p. 415). They did go on to concede that
there is a possibility that safety and productivity are the result of common
factors - a view that is in line with the broad thrust of material presented in
this document.

2.3.4

Management of Change

2500 years ago, the Greek philosopher, Heraclitus (cited in Savage, 1991,
p. 100) stated: "there is nothing pennanent except change." In today's
world, it is necessary to do more with less. Managing change is essential
because it can transfonn the beliefs, values, attitudes and behaviours of
an organisation and its infrastructure (Brandt, 1997, p. 25).

However, change is often resisted.

When an organisation undergoes

significant change, this usually means changing roles, especially in middle
management, and this creates insecurity and fear of losing status (Cook
and Blaxter, 1991, p. 151 ).
Blewett and Shaw (1996a, p. 51) suggest that "organisational change
comes in vaned fonns: it may mean anything from organisational
restructuring, including downsizing, de-layering or the introduction of
autonomous teams, to the introduction of new technology, hardware,

software or new production machinery."
The British Standards Institute (1996, p. 13) suggests that the type of
changes that might affect OHS include:
•

Changes in staffing.

•

Proposals for new product, plant, processes or services.

•

Changes in work procedures.

•

Process modifications.

•

Software modifications.

Furthennore, changes in the external environment may be important. New
legislation and developments in OHS knowledge and technology are
provided as examples ofthis (British Standards Institute, 1996, p. 14).
Brandl (1997, p. 25) identilies seven elements associated with successful

change initiatives:
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•

A governing strategy that maps the course of change and an
implementation plan that plots the steps by which change will occur.

•

Leadership from a strong and Involved management group.

•

The authority and power to implement the new programs and

overcome expected resistance.
•

A communication plan and strategy.

•

A plan for using and applying information technology.

•

A management scorecard - a cycle of performance data collection,

measurement, assessment and adjustment.
•

A plan to change the organisation's infrastructure, including the
recognition

and

reward

system,

compensation

and

employee

accountability.
He cautions that, since organisational cultures differ, each proposed
change should be tailored to meet the unique needs of each organisation
(Brandt, 1997, p. 25).
Kotter, 1999, p. 21) proposes an eight-step change process that applies to
successful change of any magnitude in organisations:
•

Establishing a sense of urgency.

•

Creating a guiding coalition (team).

•

Developing a vision and strategy.

•

Communicating the change vision.

•

Empowering broad-based action.

•

Generating short-term wins.

•

Consolidating gains and producing more change.

•

Anchoring new approaches in the culture.

On the last point, his view is that to successfully anchor change in the
organisatic.n, two factors are important.

Firstly, there needs to be a

conscious attempt to demonstrate how specific behaviours and attitudes
have helped improve performance.

Secondly, the next generation of

managers needs time to 'personify the new approach" (Kotter, 1999, p.

14).
Lewis Lehr, chief executive of the 3M Company (cited in Aune, 1991, p.
35), once said: "Perhaps our biggest need at 3M is for people who are
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uncomfortable without (emphasis added] change.

Quality is the top

priority and umbrella for managing change."

2.3.5

Management Systems and Related Standards

Blewett and Shaw (1996c, p. 484) state: "all enterprises have a
management system, that is, a system which describes the ways in which
inputs and activities in the enterprise are managed to produce the outputs

and to position the enterprise to maximise outcomes."
Many governmental and private organisations throughout the world have
developed, or are in the process of developing, Occupational Health and
Safety Management Systems (OHSMSs) (Redinger, 1997, p. 32). These
have been defined by Gallagher (cited in National Occupational Health
and Safety Commission, 2001, p.1) as "a combination of the planning and

review, the management organisational arrangements, the consultative
arrangements, and the specific program elements that work together in an
integrated way to improve health and safety performance".
The lntemational Organisation for Standardisation (ISO) has played a
significant guidance role in this area via the development of its quality
assurance system model, ISO 9001, and its environmental management
systems model, ISO 14001 (Dyjack & Levine, 1995, p. 599; McGinley,
1996, p. 30).
In 1996, ISO considered the development of an Occupational Health and
Safety Management standard but opted not to pursue the matter at that
time. According to Redinger and Levine (1998, p. 573), many enterprises
have not been deterred by this and have been organising their OHS and
Environmental Management functions along the lines of the ISO 14001
model.

Other key guidance models are those provided by the US

Occupational Safety and Health Administration (the OSHA Voluntary
Protection Program), the British Standards Institute (BS 8800: 1996), in
conjunction with the British Health and Safety Executive's OHS Guidelines
(HS(G) 65), and the American Industrial Hygiene Association's OHSMS
(Gerhardsson, 1998, p. 7; Redinger & Levine, p. 573).
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According to Deacon and Pearce (1992), the Health and Safety
Executive's

HS(G)65

publication

"Successful

Health

and

Safety

Management" provides a conceptual model of how a successful safety
management system should be conducted (Figure 2).
The British contribution promotes the use of auditing to test the
organisation's safety management system against the six elements listed,
namely policy, organising, planning and implementation, measuring

performance, reviewing performance, and ·even auditing practices within
the organisation (Deacon & Pearce, 1992, p.14).
According to Standards Australia (2000, p. 3), an effective OHSMS can

assist an organisation to:
•

Set out OHS policy and objectives.

•

Establish, assess and review the effectiveness of procedures that give
effect to OHS policy and objectives.

•

Achieve conformance with OHS policy and objectives of the

organisation.
•

Demonstrate such conformance to others.

Stephan (2001, p. 247) suggests that: "a properly implemented safety
management system will act similarly to an organisation's quality
management system in that it will act as a wedge to decrease the rate of
performance decay over time." According to him, such a system should
exhibit the following attributes:
•

Management commitment with visible and active leadership from

senior management.
•

A supportive organisational culture that secures involvement and
participation at all levels with positive reinforcement.

•

The integration of safety into the overall management system.

•

Effective communication with all employees.

•

A planned approach to the identification, assessment and control of
hazards.

(Stephan, 2001, p. 247)
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The National Occupational Health and Safety Commission (2001, p. vii)
warns that there are three key barriers to success with OHSMSs. These

are:

•

Failure to customise systems to organisational needs, imposition
wHhout consultation, weak senior management commitment and poor

employee involvement - all necessary conditions for success.
•

Inappropriate use of audit tools - where they may become an end in
themselves and are conducted without sound auditor skills, standards

and criteria.
•

Application in 11ostile" contexts, such as that provided by some small
business situations, precarious employment, contractors and labour

hire companies.
Winder (1997, p. 34) suggests that an OHSMS should have the. following
attributes:

•

Be consistent with legislative compliance as a minimum.

•

Be consistent with OHS policy.

•

Be aimed at significant workplace risks.

•

Have options for control/prevention.

•

Specify

the

requirements

of

the

organisation

(eg.

business,

shareholders, the public).
Along similar lines, Roughton and West (2000, p. 27) suggest that the
following elements are part of a successful safety effort:
•

Management commitment to achieving safety objectives.

•

A culture of safety awareness and motivation at all levels.

•

A safety program that is rewarding, entertaining and easy to
understand.

•

A focus on safety every day, as opposed to only when an injury occurs

or when bonuses are due.
•

Healthy peer group pressure.

•

A program that is visually dynamic, flexible and involves recognition.

•

Promotion of employee accountability, communication and individual

incentives.
•

Encouragement of management/employee cooperation.
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•

Rules enforcement, including the rule that all injuries and near misses,
as well as hazards and at-risk behaviours, must be reported.

Gallagher (cited in National Occupational Health and Safety Commissioro,
2001, p. vii) states that success with OHSMSs is dependent on factors
such as "the kind of system used, senior management commitment,

Integration into general management systems and effective employee
participation".
The Esse Longford Gas Plant accident that occurred in Victoria in
September 1998 focused attention on safety management systems. The
report arising from the Royal Commission investigation that followed this
major accident was extremely critical of the Esse/Exxon Operational
Integrity Management System- both in terms of its complexity and clarity,
and with the various failures attached to its deployment (Chesson, 19g9,
p.1 ).

A myriad of legal proceedings followed the incident and the

Company was heavily fined in the Supreme Court. The judge made the

interesting obserJation that "to use the term 'ar..cidenr denotes a lack of
understanding of responsibility and a lack of understanding of cause"
(cited in Blake, Oawson, Waldron, 2001 ).
In the UK, failure of management systems for OHS has been a consistent

conclusion in many incident inqJJiry reports - for example, those relating to
the Piper Alpha, King's Cross and Herald of Free Enterprise disasters
(Deacon, 1992, p. 14). In these cases, management decisions led to:

•

Unrealistic timescales for the implementation of plans.

•

Fatigue issues associated with work scheduling and rosters.

•

Inadequate training.

•

Organisational restructuring which placed people in positions for which
they had insufficient experience.

•

Tasking and control systems which failed to allow for human error and

communication difficulties.
(Health and Safety Executive, 1992, p. 11)
Pidgeon (1991, p. 130) nctes that such incidents serve to "focus attention
on the human and organisational elements that might contribute to the
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unsafe operation of technological systems". He refers to the notion of a
socio-technica\

system,

with

close

interdependence

of both the

technological artifacts and behavioural resources (individual, group and
organisational) necessary for the operation of any large-scale technology
(Pidgeon, 1991, p. 131).

W~h

respect to disaster outcomes, he notes that

these have the following general characteristics: the causes are multiple

over time, qualitatively diverse, and compounded in complex, interactive
ways (Pidgeon, 1991, p. 131).

As mentioned earlier, in Australia, quality management is addressed in AS
3000-3004. Occupational health and safety is dealt with in a pair of linked
and complementary standards.

These are AS/NZS 4804: 1997

("Occupational health and safety management systems - general
guidelines on principles, systems and supporting techniques") and AS
4801: 2000 ("Occupational health and safety management systems specification with guid&nce for use"). The first provides general advice on
how to develop and implement an occupational health and safely
management system.

The second establishes an audit framework,

principally for use by third party bodies that have been asked by an
organisation to conduct an independent audit of its operations (Standards
Australia, 2000, p.1; Winder, Gardner & Trethewy, 2001, p. 70).
2.3.6

Behavioural safety

Winston Churchill (cited in Jay, 1996, p. 92) once said: "the empires of the
future are the empires of the mind." Many organisations around the world
have made great progress with the development of policy statements and

procedures, engineering controls, personal protective equipment controls
and the like, but have failed to place due emphasis on the "empires of the
mind". That is, they haven't exploited the improvements to safety and
health that are possible when the drivers of human behaviour are taken

into account and

su~tably

addressed.

Petersen, 1991, p. 49) puts it that "in most cases, unsafe behaviour is
normal human behaviour: it is the result of normal people reacting to their
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environment. Management's job is to change the environment that leads
to the unsafe behaviour."
Enterprises that display excellence in their safety and hooltll effort usually
have a behavioural safety component in their programs. Understanding
the factors that shape an individual's behaviour provides a basis for the
organisation to move more efficiently towards its safety goals (Krause,
2000, p. 475).
Marcombe, Krause and Finley (1993, p. 15) see the behaviour-based
approach to safety as focused on observable, measurable behaviours that
are critical

to safety at the facility -

w~t.

such behaviours constituting

critical work-related skills.
Krause, Hidley and Hodson (1991, p. 50) link behaviour-based safety
management with quality improvement.

They identify eight quality

concepts with behaviour-based accident prevention:
•

Constancy of purpose (long-term strategies).

•

Process, not program.

•

Do it right the first time.

•

Do not blame the employees.

•

Specify standards in operational terms.

•

Use measurement of upstream factors to assess performance.

•

Improve the process, not the downstream results.

•

Use statistical techniques to distinguish variation due to "common
cause" from variation due to "special cause".

(Krause, Hidley& Hodson, 1991, p. 50)
Topf (1997, p. 31) states that an integrated, comprehensive behaviour
management process is the tool to achieve lasting change, while Krause
(2000, p. 478) asserts that the behavioural process becomes a method for
continuously improving facilities, equipment, design and management

systems.
Ragan (1997, p. 27) suggests that human error is a fundamental cause in
100 percent of incidents and that it is manifest in all three business
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processes: human, work. environment and organisation.

Thus, ''if

accidents are the result of system failures, all components of that system

are involved."
A paper in the E.ivironmental Manager (1995, p. 12) deals with human

error management.

It is pointed out that avoidance of human error is

fundamental to process safety. Furthennore, research shows that human

error is a significant factor in almost all catastrophic accidents in the
chemical and petroleum industries (and in others). Human errors, as root
causes of accidents, have been found at all stages in a process- including

siting, design, operations, maintenance and management (Environmental
Manager, 1995, p. 12).
In a similar vein, Geller (1997a, 1999a-g) advocates a systems approach.

He considers that at-risk behaviour contributes to 95 percent or more of
most injuries, whether intentional or unintentional. As mentioned earlier,
he emphasises that outcomes_ are

influenced by environmental,

behavioural and personal factors, and that these elements are interactive,
dynamic and reciprocal.

For example, when people choose to change

their behaviour, they adjust their altitudes and beliefs (personal factors) to
be consistent with their actions (Geller, 1997a, p. 2).
According to Fulwiler (1998, p. 26), 1he application of the principles and
concepts of behaviour-based management systems to safety is growing
like wildfire." The DuPont organisation (cited in Department of Minerals
and Energy, 1995b, p. 10), recognised

wo~dwide

for its safety excellence,

put it that "the workplace is never really safe. It is the behaviour of people

in the workplace that determines whether or not injuries occur."
Reynolds (1998, p.8) and Stephan (2001, p. 244) reflect a widely held
view that organisations wishing to adopt behavioural safety techniques
need to understand the basic ABCs, that is, antecedents, behaviours and

consequences. This is represented in Figure 3. Antecedents are seen as
the triggers

or

activators of

safe

or unsafe

behaviours,

while

consequences, both positive and negative, need to be established to

encourage safe behaviour and discourage unsafe behaviour respectively
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•

lnvnstigate facts, not faults.

•

Feedback directs and motivates.

•

Consistency develops commitment.

•

Reciprocity should be embraced.

Geller (1997a, p. 4) strongly advocates "active caring" behaviour as the
mechanism to provoke reciprocity. The recipient of "active caring" is likely
to return the favour to someone else. Further, Geller has coined the term
"total safety culture". This focuses on the connection between activators,
behaviours and consequences (Geller, 1997a, p. 4).
Topf (1997, p.30) points out that there are two primary types of behaviour

that may give rise to injury. These are:
•

Unconscious or automatic behaviour, characterised by inattention, and

•

Conscious or deliberate behaviour, characterised by shortcuts and
other types of calculated risk-taking.

He asserts that these behaviours are "the end products of a powerful web
of unproductive attitudes and beliefs on the part of employees, and
unproductive actions on the part of leaderP" (Topf, 1997, p. 30).
Behaviour is the product of two sets of forces. Firstly, there are the drivers
that exist within the individual. These take the form of personal attitudes,
beliefs, values and motivation to perform safely.

Secondly, there are

external drivers - the physical environment, organisational systems and
processes (development of procedures, audits, training and similar), and

organisational culture. · The latter is an important antecedent in that it
embraces the shared values, group norms of behaviour, work practices
and climate of the enterprise (Irwin, 1994, p. 3).

Business leadership

expert John Kotter, in reviewing the power of culture, defined shared
values as "important concerns and goals shared by most people in a
group that tend to shape group behaviour and that often persist over time,
even when group membership changes" (Kotter, 1996, p. 148).

He

described norms of behaviour as ucommon or pervasive ways of acting
that are found in a group and that persist because group members tend to

behave in ways that teach these practices to new members, rewarding
those who fit in and sanctioning those who do not" (Kotter, 1996, p. 148).
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Pidgeon (1991, p. 135) notes that "a culture is created and re-created as
members of it repeatedly behave in ways lhat seem to them to be natural,
obvious and unquestionable ways of acting, and, as such, will serve to
construct a particular version of risk, danger and safety''.
Krause and Hidley (1989, p. 21) put it that the culture (or shared common
values) in an organisation is the most powerful determinant of how

employees behave in relation to risk. A new employee soon assesses how
the organisation functions, how fellow employees behave and what

behaviour patterns are tolerated, encouraged or frowned upon. Krause,
Hidley and Hodson (cite1 in Dial, 1992, p. 40) assert that culture gives rise

to management systems and that these systems either create or eliminate
the exposures that can lead to accidents. Winder (1995, p. 216) summed
it up with a view that, where safety has a high priority, the climate within
the organisation is likely to be positive, with safety consciousness
permeating through the entire organisation.
But change is rarely immediate. Waring (1 991, p. 22) points out that any
fundamental shift in an organisation's safety culture decided by senior
management is likely to take years to complete. In the aftermath of the
Piper Alpha disaster in the North Sea, it was envisaged by many that a 5·

10 year time frame was needed for the necessary safety culture shift.
Leadership is important.

Dial (1992, p. 44) states that "transformation

begins at the top", while Kotter (cited in Toea and Woodhull, 1996, p. 22)
sees management's role as bringing order and consistency to key

dimensions of the organisation. such as standards, quality, guidelines and
procedures.

Indifference to safety by senior management can lead to

minimal standards (Winder, 1995, p. 216). Brandt (1997, p. 28), in dealing
with managing change in health and safety said,

·~h9

strength and

conviction demonstrated by the leader will set the pace and direction of
the team." Kotter (1999, p. 25) expressed a similar view with: "Leadership
defines what the future should look like, aligns people with that vision, and
inspires them to make it happen despite the obstacles."
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Young and Prud'homme express leadership in a slightly different way.
According to them, in a pro-active culture "everybody is a leade(' and that
"leadership has nothing to do with roles" (Young & Prud'homme, 1991, p.
93).
According to Petersen (cited in Johnson 1988, p. 23), "the key to effective
line safety performance is management procedures that fix accountability."
In a later publication, Petersen (1997, p. 45) elaborates on the importance
of management accountability. He sees this as being the key to building a
culture that states: "safety is so important that all managers must do
something about it every day."

When employees believe this, their

behaviours will follow.
The Department of Minenals and Energy (1998, p. 10) emphasises that it
is "the actual, not the advertised, management practices which register
with employees."
Culture can be particularly damaging if it encourages unsafe behaviour or
reinforces beliefs that run counter to safety.

Examples of the latter are

found in the common beliefs that safety and productivity are mutually
exclusive (and that the operator must frequently make a choice between
the two), that the design and delivery of safety programs, together with
enforcement, is the responsibility of someone else (often the safety
professional) and that serious accidents always happen elsewhere
(Quinlan, 1999, p. 20; Ralph, 1999, p. 6).
According to Kotter, shared values tend to be deeply ingrained in the
culture of the organisation and are more difficult to change than norms of
behaviour (Kotler, 1996, p. 148).
Individual attitudes represent another key antecedent.

Attitudes are

enduring positive and negative thoughts and feelings that affect the
individual's outlook and perceptions about the work er:vironment and the
people within it. Pidgeon (1991, p. 136) put itthat "safety attitudes refer to
individual and collective beliefs about hazards and the importance of
safety, together with the motiva!'<>n to act on those beliefs".
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A common assumption is that bad attitudes cause accidents and that a
focus on attitude will result in employees acting more safely. However,
attitudes are difficult to change. It is more productive to concentrate on
modifying behaviour (Marcombe, Krause & Finley, 1993, p. 15).
A further, closely related antecedent is morale. When elevated, morale
energises people and brings out their best in terms of OHS performance.
Lindsay, Manning and Petrick (1991, p. 100), one of the prominent

research groups in this area, have defined morale as "the attitude of an
individual, group or organisation with regard to the function or task at
hand."

They observe that a workgroup with high morale has a strong

sense of shared direction and a commitment to peak performance. !n the
worikplace, morale is a function of an individual's attitude to the job,

interactions between the workgroup, management practices and economic
rewards.

Geller (1997b, p. 43) notes that: "Giving and receiving

recognition are prime ways to boost morale. Likewise, properly executed

celebrations can boost morale, motivate teamwork and promote a sense
of belongingness."
The studies by Lindsay, Manning and Petrick revealed a strong link
between morale and the financial performance of the organisation
(Lindsay, Manning & Petrick, 1991, p. 106).

In the OHS area, when

management demonstrates its commitment to the safety, health and
welfare of the workforce, this is usually a boost for morale. In tum, high
morale is linked to safe behaviour- provided that training, equipment and
people resources are adequate and there are effective supervisory

practices in place.
On the matter of consequences, if an individual receives positive

reinforcement from co-workers in relation to a particular behaviour (good
or bad), then this is a powerful motivator. Dial (1992, p. 43) put it that "the
natural work environment frequently generates consequences that reward

unsafe behaviour and deter safe behaviour." Peer pressure is one of the
most powerful motivational tools known (Roughton & West, 2000, p. 30).
So, the challenge then is to identify what consequences are motivating or
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are capable of motivating the workforce. Once identified, both the positive
and negative consequences can be applied directly or in modified form to

improve performance.

Examples of positive consequences are praise

from the supervisor or manager, social approval from CO·workers, a good
performance appraisal and financial or non-financial forms of reward or
recognition (Brandt, 1997, p. 28).

Furthenmore, "the recognition and

reward system of the organisation must reflect what is valued in the new
culture" (Brandl, 1997, p. 26). Examples of negative consequences are

disciplinary action or other forms of disapproval from the supervisor, as
well as negative feedback or ridicule from fellow workers. Perdue (2000,
p. 3) refers to studies that have demonstrated the role of peer pressure in
reducing safety shortcuts (and injury outcomes).

Roughton and West advocate incentive programs as a means of

enhancing positive consequences. They envisage this as part of a broad
approach

that

communication

addresses

and

rules

activities

enforcement,

and

performance,

behaviours

and

hazard

attitudes,

awareness and motivation (Roughton & West, 2000, p. 29). An effective
incentive program will capitalise on the impact of positive group dynamics
as a means of shaping individual attitudes anj behaviours (Roughton and
West, 2000, p. 30). They point out that behaviour-based safety addresses

a change in behaviours, with the outcome being an expected change in
allitudes. This contrasts with incentive programs that place emphasis on
changing attitudes, with a change in behaviour as the expected outcome
(Roughton & West, 2000, p. 28).
Quinlan (1999, p. 20) casts safety incentive schemes in a more negative
light with his suggestion that these may enhance or encourage deviant
behaviour rather than producing genuine improvements in the OHS area.
An important initial step in putting in place a behavioural safety program is
to identify observable (and measurable) key safe behaviours that lie at

various points upstream in the process, that is, upstream of incidents,
accidents or other outcomes (Stephan, 2001, p. 244).
Performance-related feedback is an important part of behavioural safety
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management. According to Krause, Hidley and Hodson (1991, p. 50), "the

strongest reinforcement for behaviour is feedback that is soon, certain and
positive [emphasis

added]."

Systematic job/task observations are

becoming popular. Trained co-workers usually conduct these since "shop

floor personnel are in constant contact with a site's production processes
and with the sheer mass of workforce behaviours" (Krause, 1997, p.25).
They provide coaching feedback on both safe and at-risk behaviours and
this occurs in a formalised but

non~threatening

way.

This usuccess"

feedback and "guidance" feedback must be provided face-to-face. The

one-on-one dialogue between peers is instrumental in changing at-risk
work practices. It allows the observer and the observed to analyse the
situation together to identify and remove any barriers to safe work
performance (Perdue, 2000, p. 2). Furthermore, the observation data from
the individual work sheets are collated, analysed to identify areas for
follow-up action and then shared with a wider group of employees as
feedback (Perdue, 2000, p. 2). Management 's role, according to Krause,
is "to establish a support system so that all employees may sample safety
performance using operational definitions and analyse resulting data to
identify barriers to continuous improvemenr• (Krause, 1997, p. 25).
In a benchmark behavioural program, employees will routinely observe
each other while working. Full commitment would be represented by:

•

Employees actively cautioning co-workers obS()IVed demonstrating at-

risk behaviours.
•

Employees asking co-workers to caution them when they are observed
performing at-risk behaviours.

(Geller, 1998, p. 147)
Stephan (2001, p. 245) sees the provision of supportive and corrective
feedback by one worker to another, and the acceptance of that feedback
as a critical sign of a healthy safety culture. He recognises that more
formalised job observation processes may be required in the early stages.
Ultimately, however, "by providing training in behaviour observation and
feedback and by providing a system whereby individuals and teams are
accountable for conducting regular feedback sessions, the safety culture
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could advance to a situation where the formal processes are not
necessary" (Stephan, 2001, p. 245).
Krause (2000, p. 479) notes that behavioural data is an important element
on which to develop action plans for improvement. Such data takes the
focus from the worker and puts it on systems - including facilities,

equipment, design, maintenance and more subtle mechanisms such as
purchasing, decision-making and other managerial functions.

Thus,

behavioural observation data needs to be analysad to identify barriers to
safe worik and the factors that prevent workers from perfonming their tasks

in a safe manner. The subsequent step is to fonnulate action plans to
remove barriers (Krause, 2000, p. 479).
However, behavioural safety initiatives ofthis kind will only succeed where
there is a good employee-relations climate and a strong element of trust
between management and the workforce. Where these conditions exist,
employees should be trained in the principles of behaviour modification,
given examples of at-risk behaviours and provided with the opportunity to
develop their observation and feedback skills.

Goals must be set in a

participative manner and not imposed by others. Collective goal-setting

ar.d identification of improvement opportunities are enhanced via group
feedback sessions on perfonmance (Geller, 1997b, p. 41 ).
On the matter of participation, Mitchell (1993a, p. 3) points out that "we are
more likely to modify our own behaviour when we participate in problem
analysis and solution" and, furthenmore, that "we are also more likely to

cany out decisions we have helped to make beG.1Use our motivation is
linked to our ability to have a direct influence on results" (Mitchell, 1993a,

p. 3).
Krause (1997, p. 21) notes that "finms that have done it well- establishing
behaviour-based safety as a self-sustaining process - have found that the
task requires the resolution of central organisational issues." He points
out that the task is a unique undertaking at each location and that it is
always necessary to adapt the behaviour-based method to the culture at
the facility (Krause, 1997, p. 21 ).
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Ragan (1997, p. 27) sounds a caution in noting that behavioural safety
programs that dwell on job observation are concerned with only one

system element and occur only after the decision to act has been made.
He points out that measurement is taking place only one step before the
accident, rather than several steps before.
In similar vein, Roughton and West (2000, p. 30) point out that many

injuries result from simple carelessness that cannot be traced to a specific
behaviour. A worker who has demonstrated safe behaviours for years can
have a bad day -with stress, lack of sleep, emotional strain, minor illness,

substance abuse or similar helping to create an injury outcome.
Trethewy, Gardner, Cross and Marosszeky (2001, p.253) and the
Environmental Manager (1995, p. 12) also warn against over-emphasis on
human behaviour at the expense of accounting for environment and

system causes.

Workplace culture that has been moulded by

management is seen as a key determinant of safety outcomes.
Shaw (1994, p. 18) provides a blunt assessment along similar lines. Like
Ragan, she suggests that the behavioural approach means measurement
is only one-step removed from system failure (in this case, injury or
disease) and does not acb.Jally address the circumstances that give rtse to

unsafe behaviours.
Geller (1997a, p. 3) adds a further dimension to the subject of feedback
and its role in motivating and activating safe behaviour. He suggests "that
the natural feedback from convenience, comfort or a faster outcome

usually competes with the completely safe way to do work."

Thus,

systems thinkers need to address these matters and use feedback as an

activator to direct improvement in particular work practices.
Krause, Hidley and Hodson (1991, p. 49) highlight the importance of
developing an inventory of crttical safety-related behaviours for the facility.
Unfortunately, where this has been done there is often undue emphasis on
the behaviour of shopfloor employees, and scant regard to establishing,
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measuring and reinforcing the behaviours that are needed from line

management.
Unfortunately, many of the components of traditional safety programs, that
is, safety contests, slogans, exhortations, poster programs, and similar
exert little impact on behaviour.

In particular, they do not address the

effects of social reinforcement for unsafe behaviour and at times may be
counter-productive (Ralph, 1999, p. 6; Quinlan, 1999, p. 20).
Kotter (1999) has highlighted the need to anchor changes firmly in the

corporate culture. He points out that until new behaviours are rooted in
social norms and shared values, they are always subject to decay as soon
as the pressures associated with a change effort are removed (Kotter,
1999, p. 14).
Topf (1991, p. 31) examines the prerequisites and features of breakthrough safety. According to him, break-through safety occurs as a largescale cultural shift that has a positive impact on every aspect of the
organisation. It occurs when there is acceptance of personal responsibility
by every member of the organisation.

Furthermore, it occurs when

employees intemalise the message: "My well-being is no! the job of the
safety manager.
here."

It is my job, above and beyond everything else I do

He suggests that, while it is natural to be drawn towards

quantitative measures, there are a number of qualitative measures that
are worth examination. These include:
•

lncreasr;:d participation in safety meetings.

•

Greater use of personal protective equipment.

•

Better acceptance of feedback from management and co-workers.

•

Enhanced communication regarding safety and environmental issues
between

line

emplo~G<>S

and management, and among team

members.
•

Greater willingness of employees at all levels to behave pro-actively in
safety.

•

More frequent reporting of observed hazards.
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•

Visible evidence of increased concern and caring for co-workers'
safety.

Pidgeon has a slighUy different view on behavioural safety. He suggests
that a broader view should be taken of behavioural contributions to
accident incubation (and outcomes).

He sees this as "ranging from

simple, individual errors, such as slips or mistakes, to those associated

with social arrangements, either involving inter-group or intra-group
communication failures, or those more deeply rooted in large scale
organisational information systems and dispositions" (Pidgeon, 1991, p.
131 ).
The Liberty Mutual Group, a world leader in safety, has a consultancy arm
that conducts corporate climale reviews. These provide an in-depth look
at the norms, beliefs, roles, and social and technical practices that
characterise an organisation's operating environment (Liberty Mutual,
2000a, p. 1). Their review efforls are directed at employees and

management, and cover organisational commitment, job satisfaction,
personal accountability, management commitment, worker involvement,
co-worker support, training/equipment/environment and performance
management (Liberty Mutual, 2000a, p. 1).

The same organisation also provides a seNice to establish the readiness
of a site to embark on a behavioural safety program (Liberty Mutual,
2000b, p. 1) and a service to map progress in implementing the various
modules that make up the behavioural safety effort (Liberty Mutual, 2000c,
p. 1).

Bob Bea (1999) has studied higher reliability organisations (HROs) and
their ability to operate relatively error-free over long periods of time, and in
many cases, in very hazardous environments. He has observed that such
bodies use extensive process auditing procedures to help identity safety
problems and they have reward systems that encourage risk-mitigating
behaviours. According to him, individuals and groups operate within a
quality space

that is enclosed

by four

boundaries -

psychological, social and economic. People continually move

physical,
w~hin

that
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space, responding or reacting to warnings as they approach the
boundaries of acceptable behaviour. He points out that these boundaries
are susceptible to management and change (Bea, 1999, p. 3).

He

advocates the design of people-friendly engineering and management
systems that give the workforce large lat~udes in their behaviours and still
maintain a safe or acceptable state.

He calls for systems that clearly

indicate when the boundaries of safe behaviour are being approached and

provide sufficient information and time to allow the deficiencies to be
recognised and corrected. Finally, he points out that boundaries can be
provided that destabilise slowly and are not "brittle" (where crossing the
boundary immediately leads to "failure" (Bea, 1999, p. 4).
Waring (1991, p. 22) identifies the interpretive or human factor sub-

systems as being more likely to cause problems than functional
components. He ·comments that engineering controls usually do their job
relatively quickly, thus creating an unrealistic expectation that all control
systems will function this way.
Klelz has been advocating since 1976 that human failure rates need to
measured and understood in the same way that this is done for equipment
failure. He points out that there are four key reasons why human error
manifests itself as a mishap. These are:
•

People do not know what to do (lack of training or instruction)

•

People know what to do but decide not to do~ (lack of motivation)

•

People find the task is beyond their physical or mental ability, or

•

People have a momentary slip or lapse of attention and fail to carry out
an action (or carry it out incorrectly).

(Kielz, 1993, p. 411)
Failure rate data is available for the last category, but collection is much
more difficult for the first three categories. These tend to be more sitespecific and relate to issues such as quality of training and instruction,
quality of supervision and level of motivation, and task and workplace
design (Kielz, 1993, p. 412).
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It would seem that the behavioural safety approaches described above,
including job observation initialives, tend lo address the first lwo elements.
The third and fourth are planning and design issues, and need lo be
addressed differently. These are related to matters such as fitness for
work of the individual, patterns of work, ergonomic design, equipment
maintenance and to task design that requires unfailingly ·accurate
performance from human beings (Kietz, 1993, p. 413).
James Reason has alluded to this with his concept of latent and active
failures (cited in Amis and Booth, 1992, p. 45; Hurst, 1998, p. 26). Reason
argues that latent failures made by managers lie dormant in an
organisation for some time until triggered by active failures, usually made
by the people directly at risk. Furthermore, he (Reason) suggests that
safety professionals should direct their efforts to dealing with latent
failures, rather than the prevention of active failures, as they have largely
been in the past.
As Topf (1997, p. 31) put it, when the fundamentals are addressed and
there is a significant change in altitudes and beliefs, then .,he benefits
reverberate throughout, and beyond, the organisation."

Furthermore,

"Ineffectiveness, waste, injuries, environmental incidents and workers'
compensation costs decline, while creativity, morale, productivity, and onand off-the-job safety increase.'

However, he warns that addressing

behaviours alone, without dealing with what underlies and drives them,
can be a slow and costly exercise.

2.3. 7 Risk Management
Heavy industrial workplaces are usually associated with a variety of
physical and chemical hazards - all of which need to be recognised,
evaluated and controlled (Harvey, 1g8Q).

This is the area of risk

management. Standards Australia (19g9, p. iii) sees risk management as
"an iteralive process consisting of well-defined steps which, taken In
sequence, support better decision-making by contributing a greater insight
into risks and their impacts'. To be most effective, it must be integrated
into the organisation's philosophy, practices and business plans rather
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than be viewed or practiced as a separate program (Standards Australia,

1999, p. iii).
In Australia, risk management, in its simplest form, is considered to involve
the specific program elements of hazard identification, 1isk assessment
and risk control (Winder, Gardner & Tnethewy, 2001, p. 70). Standards
Australia takes this further in AS/NZ 4360: 1999 with a risk management
process as depicted in Figure 4. The main elements are as follows:
•

Establish the strategic, organisational and risk management context in
which the nest of the process will take place.

•

Identify what, why and how things can arise as the basis for further
analysis.

•

Determine the existing controls and analyse risks in terms of
consequence and likelihood in the context of those controls.

•

Compare estimated levels of risk against the pre-established criteria.
This enables risks to be ranked and priorities to be identified.

•

Develop and implement management plans for higher-priority risks.

•

Monitor and review the performance of the risk management system
and changes that may impact on it.

•

Communicate and consult with internal and external stakeholdern at
each stage in the process, as appropriate.

(Standards Australia, 1999, p. 7)
Within Western Australia, the Mines Occupational Safety and Health
Advisory Board has produced a risk management guideline for the Mining
Industry (MOSHAB, 1999). Its content Is consistent with that of AS/NZ

4360: 1999.
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distribution and disposal functions, ·and may impact on workers, the
community and customers (Alcoa, 1997, p. 4).
According to the UK's Health and Safety Executive (1992, p. 39), it is

necessary to assess the nature, extent and relative importance of risks in
the workplace. This assists in making informed decisions on the methods
of control and suitable allocation of resources and effort.
In discussing risk, Wilson (1999, p. 3) points to the .,hree whats" approach
to questions that must be asked and answered:
•

What can happen?

•

What is the chance of harm?

• What are the consequences?
The tools available to apply to hazard identification are numerous. These
include checklists, general observation, tick-the-box pro-forma sheets,

physical inspection, process charting, brainstorming, structured interviews,
review of historical data, specialist judgement, incident scenarios,
engineering codes and research (P. Janus, personal communication,
September 4, 2001 ).
The context (or scope-defining element) mentioned above will involve
consideration of the geographical area or process (facility, department,
equipment, operating area and similar}, the phase of operation (design,
installation, start-up; operation, maintenance, shutdown, demolition and
similar) and nature of the study - whether it represents a specific hazard or
all hazards (Alcoa, 2002a, p. 3).

2.3.9

Risk assessment

According to the Health and Safety Executive (1992, p. 39), the risk
assessment process is needed to identify the relative importance of
individual risks and to obtain information about their extent and nature.
This assists decision-making on the methods of control and the pnorities
that go with this. Other activities can also be prioritised. These include
those associated with further monttoring, training and improving levels of
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competence, review of injury, ill health and incidents, and resource
allocation (Health and Safety Executive, 1992, p. 40).
Pidgeon (1991, p. 132) cautions "that the difficulties experienced with the
formal assessment of risk are compounded if we adopt a socio-technical
view of accident causation". He identifies problems in daRling predictively
with the qualitative diversity of accident causes and, in particular, with
those of human and organisational origin (Pidgeon, 1991, p. 132).
According to Hurst (1998, p. 97), risk assessments are often weak and
incomplete because they fail to take due account of organisational factors.
Risk analysis is used to address the relative risk of each identified hazard
in terms of potential severity (consequences) and probability (frequency)

of an incident arising from a hazard.
On the matter of consequences, these may be positive or negative

(however, always negative for safety aspects) and may be expressed
qualitatively or quantitatively. There may be more than one consequence
from a single event (Alcoa, 2002a, p. 1).
Probability is the likelihood that a specific event or outcome will occur. It is
often expressed as a number between 0 and 1, with 0 indicating an

impossible event or outcome and 1 indicating a certain outcome (Alcoa,
2002a, p. 1).
Tables 1 and 2 below provide typical examples of qualitative measures
that may be applied to consequence and likelihood respectively (Alcoa,
2002a, p. 6).
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2.3.10

Risk control

Standards Australia (2000, p. 4) notes that the emphasis in legislation and

related standards is for "organisations to develop and implement control
actions which, whenever possible, eliminate hazards or isolate people
from the hazard." Where this is not possible, then administrative means
should be applied.

The approach prescribed in many legislative

instruments and standards refers to a preferred order of control methods,
commonly referred to as "the hierarchy of controls" and is represented in
Figure 5 below (National Health and Safety Commission, 1994b, p. 49).
The hierarchy reflects that risk elimination and risk control by the use of
physical engineering controls and safeguards can be mare reliably
maintained than those which rely solely on people (Heelth and Safety
Executive, 1992, p. 42).
Organisations should start at the top and work downwards, applying tests
of practicability with each control method. Sometimes, combinations of
these controls will be the most effective way of dealing with a particular
issue. Elimination sits at the top of the hierarchy because it removes the
hazard and offers a permanent solution. As Kletz (1993, p. 410) put it:
"What you don't have, can't leak."

In contrast, personal protective

equipment sits at the bottom of the hierarchy because it will depend far

~s

success on being chosen correctly far the task, being fitted correctly and
being suitably warn at all times when it is required (Standards Australia,
1997. p.25).
The Health and Safety Executive (1992, p. 38) points out that while health
risks arising from the use of substances can be controlled by physical
control measures, systems of work and personal protective equipment, the
operation of which can be measured, confirmation of the adequacy of
control will often require measurements in the workplace to ensure that

exposures are within pre-set limits.
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"All control systems tend to deteriorate over time or to become obsolete as
a result of change." Thus, periodic re-evaluation of the efficacy of the
controls is an integral part of the process.
Standards Australia (1999, p. 16) approaches risk treatment from a
different perspective. It lists five broad options:
•

Avoid the risk by deciding not to pror.eed with the activity that carries
the risk.

•

Reduce the likelihood of the occurrence.

•

Reduce the consequences.

•

·rransfer the risk (via use of contracts, insurance arrangements,

physical transfer to other places, and similar).
•

Retain the risk (and manage them).

Here, redur.tion of consequence and likelihood may be referred to as risk
control (Standards Australia, 1999, p. 18).
The Health and Safety Executive (1992, p. 6) makes a different point in
asserting that the best efforts go beyond the prevention of injury and ill
health at work. They engage in health promotion and thereby support the
belief that people are a key resource.

The success of action taken to control risks is' assessed via a range of
techniques.

According to Lindsay (1992, p. 390), this includes an

examination of both hardware (premises, plant and substances) and
software
behaviour.

(people,

procedures

and

systems),

including

individual

Failures of control are assessed via investigation of any

injuries, ill health or incidents with potential to cause harm or loss.
The Health and Safety Executive (1992, p. 29) provides a summary of the
elements needed to secure the control of risks. These fit well with what
has been described earlier. Key points are:
•

Managers who lead by example.

•

Clear allocation of responsibnities in areas such as policy development
and deployment, planning and reporting on performance.

•

OHS responsibilities clearly vested with lina management (with
specialists acting as advisers).
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•

Responsibilities

allocated

to

people

with

sufficient

competence, time and resources to carry out their duties
•

authority,

eff~ctively.

Systems of accountability for individuals, supported by target setting

and positive reinforcement.
•

The provision of adequate supervision, instruction and guidance.

•

Payment and reward systems that avoid conflict between output
targets and OHS requirements.

The Health and Safety Executive (1992, p. 43) points out that in
successful organisations the design of risk controls is fully integrated into
plant and work design procedures - so that specifications simultaneously
satisfy output, quality, and health and safety requirements.
2.3.11

Implementation issues

Mitchell puts responsibility for workplace OHS outcomes squarely at the
feet of management. In emphasising the safety-quality links discussed

eariier, he asserts that "only managers can allocate resources,

~ntroduce

management processes, provide training, select the equipment and tools

to be used and provide the plant and work environment necessary to
achieve objectives" (Mitchell, 1993a, p. 3).

Furthenmore, he adds:

"employees, on the other hand, can only be responsible for resolving
those special problems caused by actions and events under their control."
These are called "Special Causes" in the Quality literature. He borrows
from Pareto principles to state that "80% of problems that occur result from
common causes that stay in the system until management does
something about them" (Mitchell, 1993a, p. 3).
Krause (2000, p. 480) concludes that since barriers to identified safe
behaviours are primarily related to conditions and management systems,
rather than personal choice, the focus of safety improvement efforts
should be on the systems that enable safe behaviour. He refers to the
behaviour-systems interaction as the working interface and calls for this to
be systematically defined and improved (Krause, 2000, p. 481 ).
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Kletz (1993, p. 410) declares that "managers at all levels, including the
most senior, should identify the problems that prevent improvoment agree
actions and follow up to see they are taken." He points out that this is no
more than nonmal good management, but is often lacking in the safety

area.
Kletz raises a further issue in the implementation area - that of corporate
memory and the importance of learning the lessons of the past. He points
out "that far too many accidents are investigated, reported and forgotten,
so that !hAy recur in the same company some years late!" (Kietz, 1993, p.
410).

Small business operators encounter many implementation problems in
regard to chemical safety.

Howell, Spicket! and Hudson (1998) have

examined the challenges faced within five specific industries in Western
Australia. They found that small finms appeared to be more preoccupied
with economic survival than OHS and that managers tended to downplay
hazards and to emphasise wcrker responsibility.

Furthenmore, their

contact with external organisations is generally poor, resulting in limtted
awareness and motivation on OHS matters (Howell, Spicket! & Hudson,
1998, p. 462).

They concluded that hazardous substances management

standards are low in this sector, but would appear to improve with size of

the organisation.
A further matter that bears on implementation is the inherent differences
that exist between safety and health. The Healtti and Safety Executive
(1992, p. 38) highlights some of the distinctive features that are attached
to the latter:
•

Health outcomes may result from complex biological processes such
as immune responses (asthma), abnonmal cell behaviours (cancers) or
repair of repealed damage (irritant denmatilis). Also, there is individual

variation in response.
•

Such processes may occur over many years (diseases of long latencysuch as asbestos-related disease).

Thus, disease outcomes may

continue for years after exposure has been controlled.
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•

The same disease may be derived from tYJth occupational and nonoccupational sources (eg. asthma, back pain, lung cancer).

•

Exposure to disease risk is not always apparent. Measurement of risk
factors may be requiPJd.

These features suggest that hazard identification and risk assessment

activities may require specialist advice, together with the application of
occupational hygiene and clinical skills to check that exposures are within
acceptable limits and that early signs of hanm are detected via health
surveillance efforts (Health and Safety Executive, 1992, p. 38).
2.4

Hazardous materials manageme"nt

2.4.1

Hazardous

materials~

strategic planning and process

Winder (1995, p. 223, 1999b, p. 167) points out that the hazardous
materials management effort should be integrated intr, everything that the
organisation does.

In particular, it should be accommodated by the

management functions of planning, orrJanising, leading, coordinating,
directing and evaluating workplace systems. In his view, the inclusion of
chemical safety into the strategic planning process will b:ing it into line
with all other activities. The linkages that are thereby made will support

the establishment of a pro·active effort in chemical safety management.
Winder describes best practice in workplace hazardous substances
management. The process to be applied includes gaining a commitment
from senior management, putting in place consultative mechanisms,
developing a policy for chemical safety and identifying components of a

program.

The steps of identification and allocation of resources,

implementation and review, and integration of the program into the
strategic plan will follow this (Winder, 1995, p. 211 ).
Winder (1999b, p. 163) asserts that, to be effective, the hazardous
substances system needs to be set in a conceptual and philosophical

framework that facilitates its development. This requires full commitment
from stakeholders, deployment of a proactive, risk management approa.,h,

tools to allow changes in safety culture and a focus on continuous
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improvement (after initial quantum gains). As Pryor (1989, p. 29) put it: "A
bnlliant strategy will fail unless it is implemented successfully."

2.4.2

Components of a facility program

Chesson (1990, p. 406) has described the key components of a
hazardous materials management program for a large installation. These
are:

•

Supply/industrial hygiene/medical involvement in vettil1g new materials
and controlling access of the more hazardous substances

•

Collation of supplier information, literature information and user
experience

•

Development of manuals, summary sheets and supplementary systems
(videos, posters, placards, interactive displays, newsletter articles and
similar)- for awareness- building and tra!ning purposes

• Development of systems to monitor deployment and consumption of
materials
•

Development of procedures and standard work instructions to cover

manufacture, transport, storage, use and disposal of hazardous
materials
o Posting of warning signs
• Labelling
e

Workplace inspections and walk-through surveys

•

Industrial hygiene measurements

•

Institution of engineering, administrative and personal protec:tive
equipment controls

• Medical treatment and surveillance
•

Education and training of user groups.

Modem technology has been applied to some of these elements to great
affect. For example, Houseman, Behar and LeBlanc (2001) descnbe the
application of bar code technology to the just-in-time management system
for use of chemicals at the Jet Propulsion Laboratory in Pasadena,
Califomia. Bar coding is used at JPL to keep chemical inventories up-todate, to reduce inventories and !o assist with implementation of material

99

safety data sheet programs. In their experience, the electronic chemical
procurement system provides several advantages over a traditional, paper
procurement system. These are:
•

Improves the process that prohibits the unauthorised purchase of

chemicals and allows safety staff to recommend less hazardous
materials, whenever possible, before the chemicals are purchased
•

Chemical requests are approved more quickly, with reduced handling
costs

•

The

system

provides

a downloadable database of delivered

chemicals, which can be used to update hazardous inventories
•

An electronic document trail is available for all chemical purchases
and for the delivery locations

•

Users do not overstock chemicals because chemicals can be procured
more quickly. This results in lower warehousing costs, less hoarding of
chemicals, less chemical spoilage and fewer disposal costs for unused
chemicals (Houseman, Behar & LeBlanc, 2001, p. 28).

2.4.3

A fishbone for chemical safety

Cause and Effect Diagrams, also known as Fishbone or Ishikawa
Diagrams, were described eartier in relation to the seven tools of the
quality approach. Claridge (2002, p. 12) highlights several key attributes

of these diagrams:
•

They focus attention on one specific issue or problem.

•

They allow the various ideas about what the root problem might be to
be organised and displayed graphically.

•

They show the relativity of various factors that influence a problem.

•

They do not have a statistical basis, but are an excellent aid for
problem-solving.

• They reveal important relationships among various variables and
possible causes.
• They provide additional insight into [:lfOCess behaviours.
•

They focus the team on causes rather than the symptoms.
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the control of hazardous substances in the workplace. They found that
"most employers in the electroplating industry would not be able to comply

with the hazardous substances regulation, with respect to provisions of
hazard communication and workplace assessment" (Yousiph & Winder,
1999, p.150).

Further problem areas were identified in relation to

monitoring and health surveillance, and in a few instances, with the

storage of chemicals (Yousiph & Winder, 1999, p. 150).
Winder (1999a, p. 102)

~as

noted that there is wide variation in the way

employers respond to the problems of chemical hazards in the workplace.
Responses range from "the authoritarian to the responsible, to the

reactive, to the fragmented, to the negligent. These responses are made
more complex by having to comply with a bewildering range of legislation
and standards which are confusing and sometimes contradictory" (Winder,
1999a, p. 102). He advocates a risk managemenl approach as the way to
deal with these problems - wilh a framework built around consultation,

identification, assessment and control of workplace chemical hazards, and

review of the effectiveness of these initiatives.
2.5

The search for best pr~ct!ce

2.5.1

The concept

The Australian Manufacturing Council (1994, p. 1) defines best practice
as:

The cooperative way in which firms and their employees
undertake business activities in all key processes - leadership,
planning, people, customers, suppliers, community relations,
production and supply of products and services, and the use of
benchmarking. These practices when effectively linked, can be
expected to lead to sustainable, wortd-class outcomes in quality
and customer service, flexibility, timeliness, innovation, oost and
competitiveness.
Best practice refers to the way in which leading-edge organisations

manage their operations to deliver high standards of performance in areas
such as cost, quality and timeliness (National Industry Extension Service,
1993, p. 1). Blewett and Shaw (1996d, p. 731) put it that "best practice is

an iterative process, with continuous improvement at its heart." Today,
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many organisations use benchmarking techniques and processes to drive
their continuous improvement efforts. One of the criteria used in the high
profile Malcolm Baldridge National Quality Awards is the presence of an
effective program of external benchmarking (Walleck, O'Halloran &
Leader, 1991 ).
Keeves (1996, p. 1) made the following comment with respect to best
practice:
The truth is that the pursuit of best practice is relevant to any
business wishing to stay in business. Whether you choose to
compare your business with others in your town, your state,
nationally, or even with the best in the world, the search for best
practice can help you to take a fresh look at some of the core
processes in your business and possibly make major
improvements on them without having to make your own
mistakes or having to re-invent the wheel.
The National Industry Extension Service (1993, p. 2) put it that "best

practice organisations are improving performance and managing change
by actively adapting world class standards to their own needs and

capabilities."
Blewett (1994, p. 3) has noted "that implementing OHS best practice can
help improve management approaches in ether systems as well." This fits

with the DuPont phnosophy, expressed earlier, that success in managing
safety correlates strongly with success in managing the wider business.
Core components of best practice have been described in the International
Best Practice Report on the Overseas Study Mission (cited in National
Industry Extension SeJVice, 1993, p. 1). When these are adapted to fit a

hazardous materials management context, they become:
•

Strong leadership from senior management in developing a vision and
implementing a long-term strategy for world-class performance in the.

management of hazardous materials.
•

Extensive consultation and communication with employees to develop
a shared understanding and commitment to the goals, strategies and

procedures associated with the use of hazardous materials.
•

A focus on safe production.
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•

Better use of existing controls, together with adaptation and adoption of
more advanced control technology.

•

Deployment of training and awareness programs to enhance the skills
and knowledge of management and employees.

•

Commitment from employees via involvement and empowerment.

•

Integration of efforts to cover the life cycle of chemicals (from
manufacture to disposal).

•

A culture of continuous improvement that permeates the organisation.

•

Integrated approach to the rrianagement of hazardous materials - to
link the efforts of the various departments that play a role in this,
together with supplier and customer groups.

•

Less hierarchical and less compartmentalised approaches, with greater
flexibility.

As mentioned earlier, Bottomley (1994, p. 1) has put forward a framework
for best practice in OHS. He suggests that there are three elements, all of

which are necessary to ensure that continuous improvement is achieved in
the medium to long term.

organisation.
commitment

The first element is the culture of the

A crucial factor in creating best practice in OHS is the
of

senior

management

and

communication

of this

commitment to all levels in the organisation. Secondly, the organisation's
management systems (the "soflware") need to be geared

to the practical

and systematic implementation and maintenance of the OHS culture. This
software

includes

policies,

standards,

procedures,

supeTVisory

arrangements, training and similar. Thirdly, the physical components of
the organisation's working environment (the "hardware") need to be
purchased and installed with OHS considerations in mind.
Merry (1998, p. 15), in describing a method for assessing the safety

culture of an organisation, refers to eleven characteristics of world-class
safety perfomnance. These are:
•

Visible leadership ar.d commitment from top management.

•

Safety role of line management.

•

Strategic business importance of safety.

•

Supportive organ!sational culture.
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•

Involvement of all employees.

•

Organisationalleaming.

•

Measurement of safety performance.

•

Mutual trust and confidence between management and workforce.

•

Openness of communications.

•

Absence of the safety versus production conflict.

•

Demonstration of care for all those affected by the businoss.

2.5.2

Performance measurement- concepts, processes and tools

Strobach (1990, p. 42) observes that "the heart of management control is

measuring performance in quantitative, objective terms. Too often, safety
and health is not measured in this way."
According to Lindsay (1992, p.390), "Health and safety performance in

successful organisations is measured against pre-determined standards.
This reveals when and where corrective action is needed to improve

perfonmance." This is a widely held view. For example, Fulwiler (1998, p.
27) claims that: "one of the essential characteristics of an effective
management system is measurable outputs that lead

to predictable

results."
Gray-Spence (1994, p. 6) has outlined the rationale behind the

measurement of OHS performance. In brief, performance measurement:
•

Determines how well an organisation is performing.

•

Determines the reasons for specific successes or failures.

•

Reflects the effort involved in achieving organisational goals and _
objectives.

•

Promotes an organisation's values.

•

Provides the basis for program planning and development.

•

Provides the justification for continued funding.

Crosby's research (cited in Sweeney,1992, p. 91) put it that
•

The mere knowledge that performance is to be measured improves

performance,
•

The feedback from measuring perfonmance leads to improvement, and
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•

The communication of measurement of performance tends to improve
perfonnance.

Amis and Booth (1992, p. 45) expressed this in simple terms by borrowing
from the words of management expert, Paul Drucker - 'What gets
measured gets done". The same authors have noted that perfonnance
measures should be designed to penneate every activity and function

within the organisation, from top management decisions to shop floor
behaviour (Am is and Booth, 1992, p. 45).
Meyer (1994, p. 96) suggests that a measurement system is not only the

measures, but also the way they are used.
On the matter of measurement, Watson (1992, p. 82) notes the words of
W. Edwards Deming that "arbitrary numerical goals do not, of themselves,
breed quality perfonnance. The key to implementation of improvements is

the discovery of process enablers."
Johnson (1991, p. 11) identifies three broad groups of metrics applicable

to coritinuous improvement. These are:
•

Quality-related (measures of suitability and absence of defects).

•

Productivity-related (output per unit of resource consumption).

"

Timeliness-related (cycle time, time-to-market, and similar).

He states, firstly, that these measures should be applied at all levels in the
organisation.

Secondly, the measurement data must be capable of

upwards summation and downwards differentiation.

Thirdly, the data

needs to be easy to collect (Johnson, 1991, p. 11 ).
Metrics for health and safety are sometimes described as leading or

lagging, positive or negative performance measures, or as process or
outcome measures {Alcoa, 1995, p. 9-1).
The UK Health and Safety Executive prefers the tenns "active" and
"reactive". It refers to active systems that are applied to monitoring the
degree to which plans are fulfilled and the extent of compliance with
standards.

It then refers to reactive systems that monitor accidents, ill
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health and incidents (HSE, 1992, p. 47}. Thus, the overall effectiveness of
policy implementation is assessed by regard to:
•

The degree of compliance with OHS standards.

•

Identification of areas where standards are inadequate or absent.

•

Achievement of specific objectives.

•

Accident/incident data, together with information on immediate and

underlying causes, trends and common features.
(Health and Safety Executive, 1992, p. 63)
Geller (1997a, p. 2} points out that outcome measures can be influenced

by numerous factors, such as punishment and reward programs that can
lead to under-reporting of injuries or near misses.
Traditionally, safety performance has been measured in reactive terms.
Typical measures have included lost time injury rates {based on lost time
injuries, duration one shift or more, per million hours worked), duration
rates (the average time lost due to accidents}, incident rates (near misses,
damage or other loss events} and workers' compensation data (Australian
and New Zealand Minerals and Energy Ministerial Council, 1999, p. 18}.
Industry-wide safety performance reports tend to dwe!l almost exclusively
on reactive or outcome measures. For example, the 2000/2001 Western

Australian Minerals Industry accident and injury statistics are represented
predominantly in terms of incident rate, duration rate, frequency rate and
injury index (Department of Minerals and Petroleum Resources, 2002}.
Geller (1997a, p. 2} has commented, like many others, that the traditional
reactive measures of safety, such as lost workday rates, injury frequency
rates and similar, have no diagnostic value to help understand or change
system variables that produce outcomes. They reflect history and as a
result are reactive and after-the-fact (Strobach, 1990, p. 42). They provide
no facts about why an undesired event occurred (Arnold, 1992, p. 46}.
Am is and Booth ( 1992, p. 44} put it that "accident data is a surprisingly
poor and incomplete measure of safety and health performance." Dial
(1992, p. 41} was blunt with his assessment that "when used as short-term

performance indicators or as a feedback mechanism for making
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reciprocative adjustments to the safety process, however, such rates are
typically counterproductive." Glendon and Booth (1995, p.564) go further
to provide a compelling list of reasons under the headings: "insufficiently

sensitive", "dubious accuracy", "after the event" and "ignore risk
exposure". According to Stephan, "Measuring safety according to injury

statistics limits evaluation to a reactive, outcome-oriented perspective.
Safety can compete with productivity goals only if measured in

achievement terms and when emphasis is placed on safety management
processes" (Stephan, 2001, p. 244). Furthermore, he suggests that "this

management system should continuously track safety accomplishments
and display them

to the entire workforce (Stephan, 2001, p. 245).

Krause and Hidley (1989, p. 21) comment that "accident frequency rates

are at best an indirect pertormance indicator, and at worst they are
actually destructive to real safety performance improvement."
Amis and Booth (1992, p. 44) have expressed the prevailing view in the

safety literature in relation to the use of lost time injury frequency rates
(LTlFRs). They note that accident data:

•

Measure failure, not success.

•

Are difficult to use in staff appraisal.

•

Are subject to random fluctuations.

•

Reflect the success, or otherwise, of safety measures taken some time
ago.

e

Do not measure the incidence of occupational disease where there is a
long latency period.

•

Measure injury severity, not necessarily the potential seriousness of
the accident.

•

May under-report (or over-report) injuries and may vary as a result of
subtle differences in reporting criteria.

•

Are particularly limited for assessing the future

risk of high

consequence, low probability accidents.
The reporting of safety incidents is an important element within the lagging
indicator group. According to Herbert (1994, p. 5), one reason incident

108

data are so important compared to injury data is that there is so much
more of them- more data to analyse and more opportunities to gauge the
quality of the organisational effort Pidgeon (1991, p. 137) refers to the

incubation model of disasters and suggests that "often, near misses will
differ from actual disasters only by the absence of the final trigger event

and the intervention of chance". He adds that "near-miss incidents can
often be interpreted, not just with the benefit of hindsight, as warning
signals (Pidgeon, 1991, p. 137). Reason (2000, p. 41) refers to these as

"free lessons" and an important indicator of a "flexible safety culture" in
which there is "a desire to learn and to constructively use new local

information and insights."
It should be noted that incident reporting may be negatively impacted by

management practices such as over-emphasis on incident-free records,
punitive measures taken against injured workers, post-incident drug

testing and making an example of an injured worker in front of co-workers
(Roughton & West, 2000, p. 27).
According to Ojanen, Seppala and Aaltonen (1988, p. 95), "Safety may,
can, and should be analysed on various behavioural levels." They refer to
management goals and strategies, the actions and performance of
workers, the behaviour of workers, and accidents as areas tu which

attention should be applied.
Although Krause, Hidley and Hodson (1991, p. 51) see accident
prevention as being best pursued by sampling the mass of safety-related
behaviours which lie upstream of potential incidents, there is more to be
measured than this.
Along these lines, Ragan (1997, p. 26) warns that behavioural safety is not
the "holy grail" or "silver bullet" needed to achieve zero accidents - as
promoted by some practitioners. He points out that "hazards cannot be
adequately controlled with good intentions and rigorous behavioural
control" and "it does not matter how well safeguards and procedures are
followed if they are based on flawed understanding of chemical processes
or safeguard designs" (Ragan, 1997, p. 26). His concern is that when
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behaviour is measured, only behaviour changes, not the underlying belief
system. In contrast, when the belief system changes, behaviour will follow
(Ragan, 1997, p. 28). He advocates the use of perception surveys and
other means to measure what people think is expected of them.

Over

time, employees will gravitale towards the actions and beliefs the

organisation expects of them.
Other leading figures in safety research, such as Bailey and Peterson
(1989), are strong advocates of the use of perception surveys to address
safety system effectiveness.

Further support for this approach comes

from the Department of Minerals and Energy of Western Australia (1996).
The Department asserts: "Perception surveys can efficienUy reveal the

safety culture of an organisation." A series of questions can be developed
to fall under the following principal headings:

•

Leadership- management's demonstrated commitment to safety.

•

F.duc1:1tion and knowledge.

•

Quality of the safety supervisory process.

•

Employee involvement and commitment.

(Department of Minerals and Energy, 1996, p. 8)
Dial (1992, p. 40) has reviewed the downside of incident-focused
management.

He advocates use of upstream, qualitative indicators to

measure progress and warn of potential problems. He suggests a role for

questions such as:
•

Is there a well-defined vision for the organisation? Is it understood,
shared and committed to by all employees (as verified through
perception surveys)?

•

Are the management systems continually evolving? Are weaknesses
found during system audits being corrected?

•

Is there a long-range training plan, does it address all training-related
deficiencies and is it quality assessed?

•

Are critical behaviours affecting safety being identified and is there a
process for determining and addressing the environmental factors
influencing these behaviours?
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The National Safety Council (ctted in Environmental Manager, 1992, p. 9)
has noted that accident and injury records measure the number of such
events, but provide no indication of program effectiveness.

The NSC

makes available three ttpes of employee survey forms to assist
companies to gauge the effectiveness of their safety programs. These are
firstly, the Safety Barometer that assesses overall program health;
secondly, the Occupational Safety Climate Assessment Report (OSCAR)
that assesses the visibility of the safety program, employee involvement
and perceived effectiveness of the program. Thirdly, there is the Business
and Safety Integration Survey (BASIS). This assesses collective values
and norms that guide the management team and how they operate in the

management system. It also highlights inconsistencies between business
and safety management at each organisational levei and provides
recommendations for improvement in the context IJf the company's total
management style (Environmental Manager, 1992, p. 9).
The matter of employee perception of effectiveness appears to be a key
indicator of the healtih of the program.

Over the last several years, positive performance indicators have become
popular. These monitor current conditions and activities, such as design,
development and installation of management and workplace inttiatives that
seek to prevent incidents and improve health in the workplace (Griffiths,
2000, p. 3).

Accurding to Merry (1998, p. 18), the inno'lative use of

leading indicators to identify latent weaknesses allows the organisation to

take ear1y remedial action to correct weaknesses and avoid degradation in
safety performance.
Quinlan (1999, p. 20) offers examples of posHive performance measuresmonitoring of tihe extent of use of personal protective equipment, the
extent to which employees identify and report hazards, the level of
participation in training, and similar.
Griffiths suggests that the scope for measurement covers all engineering,
organisational, procedural, behavioural and personal protective equipment
controls. Thus, measures may be applied to audit systems, job and task
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observations, inspections, the time taken to complete corrective actions,
quality of a•Jdits, maintenance and other safety-related activities (Griffiths,
2000, p. 4).
Thus, metrics for health and safety come in two fonms - variously

described as leading or lagging indicators, positive or negative indicators,
or as process or outcome measures.
The Australian and New Zealand Minerals and Energy Ministerial Council
(1999, p. 19) has suggested the following as areas to consider for

performance measurement activity:
•

Attitude surveys

•

Achievement of objectives and implementation of plans

•

Deployment and understanding of procedures and risk management
tools

•

Compliance with standards (including legal obligations)

•

Processing of audit corrective actions

•

Competence verification (measurement of learning outcomes)

•

Observable behaviour during work activities

•

Integrity of plant and equipment (via checking of maintenance, testing

and inspection routines, equipment failure rates and similar)
•

Effectiveness of health hazard controls (via measurement of the
workplace environment and monitoring of employee health)

•

Emergency response (meeting targets and schedules for emergency
response drills).

It was noted earlier that modem safety literature suggests that most
accident and ill-health outcomes are related to management failure. This

raises the question of what measures should be applied to management's
input into the programs, systems and processes that exist in the
organisation.

Strobach (1990, p. 42) provides a few examples and

suggests that quality and quantity aspects should be examined for each of
these:

•

Induction training

•

Inspections
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~nmem~m

·•

Task observations

o

Rule compliance

•

Group meetings

•

Personal protective equipment usage

•

Personal communications

•

Promotional efforts

Herbert (1994, p. B), in reflecting on the DuPont approach, identifies the

management audit program as one of the most important leading
indicators of safety perfonnance. By this, he refers to managers walking

around the site, talking with workers, encouraging safe behaviours,
communicating standards, building relationships and so forth. Elsewhere

this approach is referred to as management safety contacts and is
embedded in implementation plans (Alcoa, 2001 b, p. 40, Alcoa, 2002b, p.

7).

The activity is readOy measured and is a suitable element in

performance expectations for line management.
Nedved has reviewed the development of positive perfonnance indicators

for use within the mining and mineral processing industries of Western
Australia. He concludes that such indicators should be fully utilised in the
development of occupational health and safety management systems
(Nedved, 2000, p. 10).
According to Brandt (1997, p. 28), in selecting the best pertannance

measures, the following characteristics need to be considered:
o

The behaviour that needs to be influenced to achieve the goals

o

Alignment with the goals

o

Simplicity

o

Quantifiable

•

Focused on results

•

Ease of collection.

Performance measures for the job observation component of behavioural
safety might take the !ann of:

•

Number of observations per month
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•

Percentage of work groups participating per month

•

Percentage of safe behaviours

•

Percentage of at-risk behaviours

•

Comparison of th~ percentage of safe behaviours to the injury

frequency rate.
So, are there macro predictors of safety performance? According to Amis
and Booth (1992, p. 46) the answer is "yes". They identify the following as
useful predictors of performance:
•

The time people spend in the organisation thinking about safety
(organisational focus)

•

The

effectiveness

of

the

organisation's

system

of

two-way

communications (shared perceptions of goals)
•

The capacity of the organisation to identify the need for, and respond
to, change (with good organisational teaming attributes), and,

•

The financial climate of the parent organisation (or the organisational
climate within which the company is working).

The same authors provide a checklist of factors to apply in judging the
suitability and comprehensiveness of a battery of health and safety

performance indicators:

•

Is the indicator measuring the implementation of programs, or the
effectiveness of the program?

•

Is the indicator a direct indicator of performance (a lagging indicator) or
a predictor (a leading indicator) of perfonmance?

•

Is there a reasonable balance between subjective and objective

information, and qualitative and quantitative data?
(Amis & Booth, 1992, p. 45)
Although there have been many authors who have pointed out the

shortcomings of the outcome measures, few have said they don't have
any place at all. Mitchell (1993a, p. 3) puts it that "safety statistics can be

used effectively to track progress over time if the limits of random variation
are defined and their significance understood".

According to Mitchell

(2000, p. 319), "a suitable mix of performance indicators ... outcome-
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oriented and positive-oriented . . . is needed to provide a comprehensive
view of OHS perfonnance. Sweeney (1994, p. 38) suggests that "there is
no escaping LTis, nor should there be ... it is a combination of LTis and
positive perfonnance indicators that will, in the end, have the biggest

impact on reducing lost time injuries."
Mitchell (2000, p. 322) notes that the maturity of the OHS management

system within the organisation will determine what performance indicators
are suitable for use.
The National Industry Extension Service (NIES) points to the importance

of understanding the critical success factors of the business and the
associated business processes.

This puts one in a much-improved

position to decide which indicators to use for performance measurement,
and the changes that may be needed to achieve desirable outcomes
(National Industry Extension !:ervice, 1999, p.12).

In summary, there are numerous leading and lagging performance
measures that can be applied in the OHS area. The objectives of the

monitoring effort are not only to determine the immediate causes of the
sub-standard perfonnance, but,

more

importantly, to identify the

underlying causes and the implications for the design and operations of
OHS management systems (Lindsay, 1992, p. 390). Without perfonnance

measurement systems, it is impossible to determine how well the
continuous improvement process is being implemented (Sweeney, 1992,
p. 90). Finally, the words of Dial (1992, p. 43) sum up the widely held view

that "a vision to create a continuous improvement. environment steers
efforts where they are most effective - upstream in the organisational
culture and management systems."
2.5.3

Perfonnance Reporting and Review

In a modem workplace setting there is a need for business performance
data to be expressed in clear and unequivocal terms, and in a form that
can be readily communicated to stakeholders. OHS data is no exception

to this.

There are many ways to report and review performance and
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progress in OHS. Three new approaches that have had an impact in
recent years are safety dashboards (first described by Meyer), the safety
pertonmance index approach (developed

by the

Eastman

Kodak

organisation) and the balanced scorecard approach (developed by Kaplan
and Norton). These may be summarised as follows.

Christopher Meyer asserts that performance measurement systems are an
essential support for multifunctional teams.

A team's measurement

system should primarily be a tool for telling the team wben it must take
corrective action (Meyer, 1994, p. 96). He suggests that companies may
find it helpful to create a computerised "dashboard". This approach can

support a team of co-workers in the same way that a dashboard in a car

provides the driver with essential information on the journey at hand. "The
dashboard format. complete with colourful graphic indicators and other
easy-to-read gauges, makes it much easier for a team to monitor its

progress and know when it must change direction" (Meyer, 1994, p. 98).
This con•oept has been applied in a refinery setting in Western Australia
and is described by Calder and Davies ( 1996). They point out that the
dashboard approach provides an opportunity to display a number of
performance indicators on one page.

In their system, indicators are

rotated each week - to give the dashboard a fresh look and to allow
tracking of a large number of indicators (Calder & Davies, 1996, p. 6).
They explain that indicators should be chosen on the basis of their ease of
measurement and their relationship to the health and safety effort. Ideal
measures are those that are part of existing databases and therefore

absorb little time in getting them ready for presentation (Calder & Davies,
1996, p. 7).
They identify five·key benefits that have arisen from use of the dashboard
approach:

" Increased focus and assistance in directing activities and resources to
problem areas.
•

Improved workforce knowledge of pertormance in the processes.
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•

Internal benchmarking opportunities (between site groups/departments
using the tool).

•

Facilitates deployment of a wide range of performance indicators.

•

Facilitates efficient tracking to completion of activities.

(Calder & Davies, 1996, p. 7)
Another tool for reporting safety and health performance is the Safety
Performance Index,

originally developed

by the

Eastman

Kodak

organisation. This model requires the selection of indicators (generally no
more than seven), the assignment of a weighting factor to each, to a total
of 100%, and the establishment of a baseline (current performance), target

performance and ideal performance for each indicator. A score can be
derived for each indicator and an overall performance index can be

obtained (Eastman Kodak, 1994, Galder & Davies, 1996, p. 8).
The balanced scorecard concept, as developed by Kaplan and Norton of
the Harvard Business School, has emerged as an important tool for

measuring and reporting business performance. It calls for the use of a
wide range of positive performance indicators, thereby opening the door
for OHS-based indicators to be brought into the mainstream of
management (Sweeney, 1994, p. 43). Most balanced scorecards cover
goals and objectives, key performance indicators, a description of the
present state, a description of the future (desired} state, together with

action items, responsibilities and timelines. They will:
•

Promote

a

well-balanced

business

strategy

with

seamless

integration of critical success factors.
•

Enable the translation of strategic objectives at the enterprise level

into coherent deployment plans and progress measures.
(Baldridgeplus.com, 1999, p. 4}
Kaplan and Norton (cited in Sweeney, 1994, p. 43} consider that the
benefits of a balanced scorecard include:
•

Making

strategy

operational

by

translating

strategy

into

performance measures and targets.
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•

Helping focus the entire organisation on what must be done to
create breakthrough performance.

•

Acting as an integrating device for a variety of

often~disronnected

corporate programs.
•

Facilitating vertical and horizonlal alignment of efforts with the

strategic objectives of the organisation.
•

Helping to break down corporate level measures, so that all can

see what they must do to improve organisational effectiveness.
Some samples of an OHS dashboard, a performance index and a
balanced scorecard are provided in Appendix 3.
2.5.4

Audits- concepts, processes and tools

Modem legislative instruments, such as the Mines Safety and Inspection
Act 1994, require employers to provide and secure safe systems of work.

This implies that it is necessary for the employer to check the adequacy

and continued effectiveness of arrangements to prevent adverse health
and safety outcomes at work. Audits have been a key device in carrying
out this monitoring function (Williams, 1993).
According to Waterhouse (1992, p. 15), safety auditing had its origins in
the early sixties. The landmark Report of the Robens Committee 1972,

referred to earlier, described safety audits as a management diagnostic
and prediclive technique (cited in Waterhouse, 1992, p.15).
OHS audiling supports the measurement effort described above by

providing information on the implementation and effectiveness of plans
and perfonmance standards.

It also provides a check on the reliability,

efficiency and effectiveness of the arrangements for policy-making,
planning, implementing, measuring and reviewing performance (Lindsay,
1992, p. 398).
There are numerous definitions of auditing.

Most talk in terms of an

organised review and reporting process that uses interviews, plant
inspections and record reviews to develop an accurate picture of
perfonmance at the facility (Glendon, 1995, p. 570). Lindsay (1992, p.
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387) notes that audits need to be systematic, methodical and scientific.
Waterhouse (1992, p. 15) refers to an "independent examination of the
arrangements made by the employer for the achievement of satisfactory
health and safety standards at the workplace, and other places affected by

work activities."
The audit provides the location with an independent assessment of

progress in various areas. It offers a systematic and structured framework
for verifying that what is being done conforms with what was planned
(Bottomley, 1994, p. 10). Glendon (1995, p. 572) put it that the OHS audit
is a tool for improving both the efficiency (doing things right) and the
effectiveness (doing the right things) of management performance in
designated areas.

Recommendations for change or continuance of the strategy are the main
outcomes of an audit (Waterhouse, 1992, p. 15). Done regularly, they will
ensure that activities are aligned and that the organisation's vision,

planning functions and actions are integrated vertically and horizontally
(Cook & Blaxter, 1991, p. 151). In the words of Undsay (1992, p. 398),
"Auditing supports monitoring by providing managers with information on
the implementation and
standards.
effectiveness

effectiveness of plans and

performance

It also provides a check on the reliability, efficiency and
of

the

arrangements

for

policy-making,

planning,

implementing, measuring and reviewing performance."
Thus, audits create a learning opportunity and will help to identify
strengths and opportunities for improvement Furthermore, they will assist
in identifying best practices and in facilitating the transfer of health and
safety technology.
Arnold (1992, p. 49) identifies eight key benefits of a safety audit system:
o

It offers a precise evaluation of an organisation's safety performance.

•

It provides a means for appraising individual and group safety

pertormance.
•

It serves as a guide for implementing a modern safety and health

management program.
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•

It acts as a practical, on-going means for identifying the majority of

safety,

health

and

environmental

loss

exposures

facing

an

organisation.
•

It unequivocally indicates that management cares about employees.

•

It offers an opportunity to educate and involve line management in the
organisation's safety and health program.

•

It establishes the organisation's capability to forecast the potential for

loss-producing events.
•

It

helps

reduce

operating

costs

by eliminating management

inefficiencies that lead to accidents and other losses.
The audit can be applied to the whole organisation or simply to a
department (Dare, 1995, p. 3). It can be directed at management systems
such as leadership, commitment, organisation for safety and change

management, or may be directed at more specific topics such as radiation
protection, hearing conservation, falls protection, confined space safety
and similar.
Auditing tools and processes have relevance to the wider industrial

commun:ty. In Western Australia, the Department of Minerals and Energy
uses a locally developed audit guideline document as the basis for
evaluating OHS management systems at mine sites that fall under its
jurisdictior. (Department of Minerals and Energy, 1997b).

There t.:re many questions to be resolved in setting up an auditing
prograr.1. These include:
•

What activities/subjects should be audited (the facility, a dep~rtment, a
process or a system (such as a penrnit to "'ark system)?

•

Who should be involved in the conduct at the audit?

•

Who is to select the subject of the audit?

•

Within that subject, what factors should be examined?

•

Against what criteria should factors be compared?

•

Should factors be given equal or variahle weight?
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•

For multi-site operations, should differences (eg, in age of the plant,
d~1'erent

raw materials, processes and similar) be taken into account in

determining a score?
•

Should the audit be a numerical or a subjective assessment, or a
combination of the two?

•

Should the audit package be an off-the-shelf product or something
developed in-house?

•

What information should be provided by the area/department under
survey, prior to the audit?

•

What form should the report take?

(Alcoa, 1999c, p. 40)
Wallace (1991, p.

19} notes that some audits degenerate into

housekeeping inspections, with negative results. He cautions that lack of
time, and pressure to look at everything, may mean that nothing is looked
at in-depth and that only a superficial appreciation can be gleaned for

most elements.
Nedved ('1999a, 1999b, 1999c, 2000} has reviewed safety audit practices

within the mining and mineral processing industries. He has examined
areas such as the development of audit protocols, the development of selfaudit systems and the development of positive safety performance

indicators.
Calder (1996} has described how a formal corporate audit within a major
global organisation, Alcoa, has been adapted and simplified for use at a
departmental level within a location.

The purpose was to provide

departments with a practical tool to measure their performance and
provide knowledge and experience on how to continuously improve their
OHS processes. Since the Company's international audit protocols are

quite complex and were developed for use by trained auditors, it was
necessary to modify these to enable them to be deployed by
inexperienced auditors within the general workforce. They were developed
into audit work sheets that systematically moved through the audit process

in a way that would enable a novice auditor to arrive at an audit rating for
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At the audit meeting, the team reviews and responds to the discussion
questions that have been provided.

This collective response is then

subject to verification in the field.

The operating area review involves physical examination of the work
environment and checking with other employees in regard to their
understanding and use of the various initiatives, controls, procedures and
simnar that have been identified at the audit meeting. The audit protocol
working papers establish the observations that should be made and the
questions to ask to verify that such measures are in place (Calder, 1996,

p. 7).
The fourth step involves the team deciding on a performance rating for the

particular elements being scrutinised. Criteria are available to assist this
process.
Finally, the team makes a series of recommendations for improved
performance.

Findings become a record for future reference in

subsequent audits. The Department is then responsible for managing the
scheduling of future audHs, tracking the completion of audits, checking on

the response to recommendations and reporting the performance of the
department to other relevant groups (Calder, 1996, p.10).
Self-assessments of this kind deliver a number of benefrts. They have
potential to:

•

Promote a stronger internal control environment

•

Facilitate the management of business risks

o

Identify potential problems and process improvement opportunities

•

Enable a wide

cross~section

of participation and thereby encourage

understanding and ownership of business processes deep within the

location or business unit
•

Facilitate the audit planning and risk assessment processes

•

Reduce process variability

•

Provide

o

Facilitate the identification and sharing of exceptional practice

cross~training

opportunities
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•

May reduce the depth, extent or frequency of formal corporate audijs,

(Alcoa, 1999b, p. 30}.
Self-audits have become a powerful tool in the search for best practice.
Alcoa has an on-line auditing system designed to help operating facilities

and individual work groups continuously improve their environment, health
and safety performance (Alcoa, 1999a, p. 37}.
Alcoa recenUy surveyed its business units and locations throughout North
America, Europe, Australia, Asia and Latin America to establish vie»s on
the usefulness or otherwise of its self-audit processes.

Among key

findings were that more than 85 percent of respondents believe that

performing a site self-assessment leads to the improvement of a business
unit or location's processes or increases its control over business risks
(Alcoa, 2000, p. 3).
The report which followed the investigation into the 1988 King's Cross
disaster in the U.K. gave a ringing endorsement of safety audits as a
monitoring tool.

Desmond Fennell, QC, (cited in Deacon, 1994, p. 19}

said: "If the internal aud~ has become the yard stick by which financial
performance is measured, then the safety audit should become the yard
stick by which safety is measured."
According to Lindsay (1992, p.402}, the organisational culture in which the
aud~

is applied is as important as the detail of question sets or scoring

systems.
Alcoa (1999b, p. 45} has described a broad process for auditing and this is
represented in Figure 8.
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•

Verification testing.

This covers retracing data (beginning from the

original document and tracking forward), re-computation (reworking the
calculations), vouching (beginning with the record and working
backwards to the original document) and confirmation (obtaining
written evidence from independent third parties). Employee interviews
play an important part in verification. As Arnold (t992, p. 48) put it, "to

determine how well a system is functioning, an auditor should ask
those people in the ber-t position to provide honest answers:
employees."
Arnold (1992, p. 48) calls for the audit to examine a program's "vital signs"

and states that measurements need not be complex.

He advocates

measures and indicators such as percentages of inspections completed,
investigations completed, permits properly used, employee compliance

with personal protect!ve equipment requirements and required group
meetings held. Used appropriately, the measures reflect the efficacy of
critical safety and health efforts at the facility.
Moreover, he makes the point that auditors often struggle to find ways to
measure quality.

He claims that this need not be the case and that

auditors should simply measure compliance to established criteria.

A

value factor should be applied to each criterion reflecting its relative

importance to achieving the desired result - and it is then a matter of
establishing whether criteria have been met. This process may be applied

to measurement oJ any program activity: investigations, procedures,
employee training, group meetings, and similar (Arnold, 1992, p. 48).
Audits provide a snapshot of health and safety managerr.ent system

performance. Many audits are associated with a scoring arrangement and
this provides a way of measuring progress with individual elements or with
broader programs. Audit protocols are used to guide the auditor during

the assessment and a ratings system can represent progress in a
meaningful way (Nedved, 1999b, p. 8). Alcoa (1999b, p. 39) uses a fourlevel rating system with criteria to accompany each level. The description
"Excellent" is applied to state-<lf-the-art performance, "Good" to a solid
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effort with no program deficiencies, "Fair" to a situation where some
program deficiencies exist and "Poor" where many program deficiencies
exist and there is significant potential for compliance issues. The score
that is obtained for an organisation, a department, a process or a system
is arrived at after the auditors consider evidence collected during the audit.
It is important to accept that every important detail can't be covered during

the exercise. Howevei, the number of ways information is validated will
impact on the confidence that can be applied to the results and auditors
will pursue this within the time constraints that are imposed (Alcoa, 1999c,

p. 36).
Arnold (1992, p. 49) advises that "Ideally, an auditor is not a fault-finder,
but a fact-finder.

If audit results fail to recognise and conimend the

positive, a tremendous opportunity for ensuring continuad positive
behaviour is lost."
The Chamber of Minerals and Energy of Western Australia (1993)
describes a self-audit system it produced for its member companies. This

was aimed at small-medium sized operations that needed a simple tool to
determine the strength of their EHS manag,;ment systems. The system
has 21 elements and these are subject to three forms of activity:

•

Self-audit of the essential elemLnts of a comprehensive EHS program.

•

Identification of areas where performance iB below that which the user
believes is appropriate and determination of priorities for remedial
action.

•

Development of a follow-up plan and identification of future targets.

(Chamber of Minerals and Energy of Western Australia, 1993)
Shaw notes that system auditing is frequently advocated in the literature
as an approach to monitoring and assessing OHS management systems.
A large number of proprietary methodologies exist, particularly the
International Safety Rating System and its derivatives such as the Five
Star System of the National Safety Council of Australia (Shaw, 1994,
p.18). Such systems have attracted criticism- mosUy on the grounds of
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their complexity and the perceived lack of correlation betv1een star ratings
and reportable injury rates.
In 1994, tho Department of Occupational Health, Safety and Welfare of
Western Australia (DOHSWA) introduced a self-assessment package, the
Jobsafe Plan. This aimed to promote the OHS management practices

needed to establish and maintain systems of work t0 minimise employee
exposure to hazards and reduce rates of lost time injury and disease

(Department of Occupational Health, Safety and Welfare of Western
Australia, 1994a, p.1). The assessment is divided into ffve key elements,

namely management commitment, OHS policy, plans and procedures,
consultation, hazard identification, risk assessment and control, and

training. The preliminary self-assessment uses 29 of the Jobsafe Plan
indicators, while there are 133 indicators in the full assessment used by

the Department. Each indicator is given a score out of ten and the scores
are averaged to provide an overall rating of performance in each element
(Department of Occupational Health, Safety and Welfare of Western
Australia, 1994a, p. 2).
The Victorian equivalent of the Jobsafe Plan is SafetyMAP (Safety
Management Achievement Program). This offers a set of benchmarks and

performance indicatom that can be used to evaluate progress towards
OHS best practice (Winder, Gardner & Trethewy, 2001, p. 70).

The

SafetyMAP program has three core components, assessment, audit and
achievement, and these are applied

to 12 system elements. The latter all

cany associated audit criteria that facilitate a comprehensive assessment
of OHS management at the location. Many af the principles of quality
management are incorporated in SafetyMAP. Additionally, the program is
consistent with the thrust of performance-based legislation anti quality
management trends (Bottomley, 1994, p. 6).
Alcoa (2000, p. 2) has described

a series of elements that constitute a

self-assessment effort. This is represented in Figure 9.
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Kase and Wiese (cited in Glendon, 1995, p. 573} offer some advice on
presentation of results at the end of an audit exercise. They suggest that
the following approach be applied:
•

Present both positive and negative findings.

•

Cite sources and evidence in support of findings.

•

Do not present problems for which solutions don1 exist.

•

Always offer solutions, recommendations or corrective actions.

•

Where options exist, appeal to the

manage~s

expertise to arrive at the

optimum corrective action.
•

Anticipate that time will be needed for evaluation and decision-making.

•

Follow-up.

Auditing processes and tools are not the sole domain of private
organisations.

In Western Australia, the Department of Minerals and

Petroleum Resources (now the Department of Industry and Resources}
U!1es a locally developed audit guideline document as the basis for
evaluating management systems in operations that fall under

~s

jurisdiction - essentially, the mining and mineral processing operations of
Western Australia.
The DMPR audit structure covers eight elements.

There are 21 sub-

elements and 146 individual points or standards beneath these.

The

principal headings are:
•

Corporate and enterprise leadership.

•

Safety plans to ensure continuous improvement.

•

Occupational health programs.

•

Safety support services.

o Risk assessment and hazard analysis.
•

Work practices.

•

Pre-employment processes, training, communications, behaviour and
culture.

•

Employee involvement and accountability.

(Department of Minerals and Petroleum Resources, 2002}
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Lindsay (1992, p. 402) points out that the full potential benefits of auditing
will be seen only when the audit systems are applied vigorously and
consistently. Furthermore, the findings need to be interpreted by skilled
and informed people who will, in time, transmit these to the decision-

makers who have the power to initiate change and achieve progressive
improvement.
2.5.5

Benchmarking- concepts, processes and tools

The Prussian military leader, Prince Otto von Bismarck (cited in Watson,
1992, p. 91 ), once said: "Fools you are ... to say you learn by your
experiences ... I prefer to profit by others' mistakes and avoid the price of
my own." This is a pragmatic approach that applies not only to the context
of warfare, but also to the conduct of business and, for that matter, to life

in general.
In the late 1970s, the Xerox Corporation was facing severe financial and
competitive pressures. It responded by developing and implementing a
process called benchmarking.

Within a few years it regained market

share, dramatically lowered costs, improved quality and avoided financial
disaster (Pryor, 1989, p. 28). Initially, management's aim was to analyse

unit production costs in manufacturing operations. However, the effort
was so successful that the Company's leaders directed all units and cost
centres in the corporation to use benchmarking as a key element of
improvement efforts (National Industry Extension Service, 1999, p. 1).
This created some difficulties, since the support functions found it difficult

to arrive at a convenient analogue to a product (Tucker, Zivan & Camp,
1987,

p.

8).

Eventually, these

problems

were overcome and

benchmarking became what it is today - an extremely useful improvement

tool for a wide range of activities within an organisation.
The term benchmark is defined in

Webste~s

Dictionary as "a standard or

point of reference in measuring or judging quality, value, etc" (Neufeld! &
Guralnik, 1988, p. 129). As indicated eartier, benchmarking, the activ~y. is
an important component of the quality management approach.

It offers

the opportunity to fast track improvement opportunities. There are strong
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links between benchmarking, strategic planning, continuous improvement
(the TOM approach referred to earlier) and employee empowerment
(National Industry Extension Service, 1999, p. 13).
Watson (1992, p. 119) sees benchmarl<ing as "a basic business tool for

management; it reinforces the other quality tools ·that are used for
implementing continuous improvement in all of the business processes."
According to the Health and Safety Executive, benchmarl<ing is an

important business improvem.ent tool and can be applied to any area of
activity, including OHS (Health and Safety Executive, 1999, p. 1).
In 1992, Watson produced a landmarl< benchmarl<ing worl<book. Apart

from dealing with definitions and concepts, he provides sample
worksheets for the identification and analysis of critical success factors,
and a benchmarking study checklist. In addition, he provides templates

for comparing business performance, doing benchmarking partner
analysis, questionnaires, action plans, goal setting, implementation and
the tracking of critical success !actors (Watson, 1992).
In 1993, the National Industry Extension Service (NIES) published a
comprehensive benchmarking self-help manual.

In that, they describe

benchmarking as a very powerful tool for organisational change and a
means to strengthen all aspects of a business (National Industry
Extension Service, 1993, p. 4)
Several years ago, the National Occupational Health and Safety
Commission developed a benchmarking manual aimed at helping
Auslralian enterprises pursue best practice in OHS. The package includes
guidance for individuals working to establish OHS benchmarl<ing within
their organisalions, as well as

OHS committee members,

OHS

representatives and OHS managers (National Occupational Health and
Safety Commission, 1996a; Blewett & Shaw, 1995b, p. 237).
The United Kingdom Health and Safety Executive says that benchmarking

is directed at learning from others, learning more about your organisation's
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strengths and weaknesses, and then acting on the lessons learned
(Health and Safety Executive, 1999, p. 1).
Pryor (1989, p. 28) asserts that "simply stated, benchmarking is the
comparison

of

a

given

business

function

across

companies."

Furthermore, he suggests that benchmarking involves:

•

Measuring your performance against that of best-in-class companies

•

Determining how the best-in-class achieve those performance levels,
and

•

Using the information as the basis for your own company's targets,

strategies and implementation.
According to Bob Camp in his book Benchmarl<ing (cited in Mitchell,
1993c, p. 17), benchmarking is a process which involves continually

researching for new ideas and methods, processes and practices, and
either adopting or adapting the best features of these. It is important to
not only identify what is best, but also to understand how the best is
achieved. Camp (cited in Jay, 1994, p. 34) warns that it is important to
focus on the steps and procedures that produce the "benchmark"

outcome. He claims that, "Concentration on the benchmark, the measure,
is really an empty statement until it is traced back to the practice - the best
practice· in the process that achieved the performance."
Blewett and Shaw ( 1995b, p. 237) see benchmarking as "identifying an

enterprise's needs, finding another enterprise which does it better, and
learning from it." Furthermore, they note: "Benchmarking is about building

up relationships and communicating ideas between enterprises. Watson
(1992, p.5) uses a similar theme in defining benchmarking as a process of

"measuring your company's method, process, procedure, product, and
service performance against those companies that consistently distinguish
themselves in that same category of performance."
According to Colin Mills from the Australian Quality Awards Foundation
(cited in Jay, 1994, p. 34), "Benchmarking is an important process for fasttracking improvement activities." Furthermore, he points out that, "You do

not have to carry out all the improvement work from your own resources.
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If the process is an important one and you wish to improve it rapidly, find
out how other organisations do it and learn from them" (Mills, cited in Jay,
1994, p. 34).
Lindsay (1992, p. 401) sees benchmarking as a means of comparing

management practices, techniques and outcome i_ndicators, such as
accident rates, with those of organisations in the same line of business.
The purpose is to provide a wide perspective and gain new insights on the

management of similar problems.
Benchmarking is a way of examining best practice and learning from it.
lnfonnation generated is used to establish requirements, develop
priorities, plan strategies, and implement process changes. Knowledge
gained

can

help

identify

improvement

opportunHies,

eliminate

unnecessary processes, and create new products and services (Pryor,
1989, p. 29).

As Alcoa (1990, p.6) put it, "To realise value from

benchmarking, the information must be utilised in strategic decisions Or in
quality improvement actions."
The National Industry Extension Service (1993, p. 8) identifies several
complementary objectives or benefits attached to benchmarking. These

are:
•

Assists identification, understanding and implementation of best

practice in the area of interest.
•

Helps to overcome complacency and inertia, and tends to
emphasise the need for change.

•

Helps to build and reinforce commitment to change.

•

Creates an opportunHy to achieve a substantial lift in perfonnance.

•

Assists in developing a shared vision within the organisation.

There are different types of benchmarking.

The National Industry

Extension Service (1993, p. 9) identifies fundamental distinctions between
internal and external efforts, and whether the main focus is upon numbers

or processes.

Internal benchmarking involves comparisons between

departments, facilities or business units within the same organisation.
External efforts may be carried out with competitors, others within the
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same industry grouping, or organisations that are part of completely
different industries. Sometimes, benchmarking is focused on perfonnance
indicators (numbers), such as accident rates, workers' compensation
costs, service or product delivery costs, and similar. Alternatively, it may
focus on the business processes that drive pertonnance indicators.
Examples in the OHS area would be arrangements for procurement and
vetting of hazardous materials, training delivery or processes for the
development of rules and procedures (National Industry Extension
Service, 1993, p. 9).
Figure 10 below represents a generic benchmarking process, as depicted
by Shaw (1994, p. 27).
Partner selection is an important element in the benchmarking process.
The Health and Safety Executive (1999, p. 6) outlines advantages and
disadvantages of internal and external benchmarking. For benchmarking
w~hin

the same industry, they offer three key advantages (and no

disadvantages):
•

Quite easy to identify potential partners.

•

Links are often already in place.

•

It is likely that they "speak the same language" and share issues

and concerns.
Tucker, Zivan and Camp (1987, p. 9) note that the Xerox Corporation
relies strongly on presentations at professional and other forums, trade
journals, consultants, annual reports and other company publications in
which "statements of pride" appear as a means of identifying superior
perfonnance. They observe that: "the same well-run organisations keep
turning up." They comment that cooperation at the professional level is
not difficult to obtain since such individuals are usually eager to compare
perfonnance within their functional area with that of others.
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The same author notes that the choice of a benchmarking partner is not a
critical factor. Benchmarking with almost any company will deliver benefits

- even if the exercise only selVes to confirm what is already being done
well (Lockwood, 1994, p. 3).
This view is a little different from mainstream thinking on benchmarking.
Many of the contributions in the literature talk in terms of forming
benchmarking alliances with "best practice" organisations.

Wiarda and

Luria (1997, p. 3) warn that a lot of disillusionment with benchmarking

arises from misconceptions about what it means to be a good performer.
They assert that: there is no such thing as the best practice organisation.
No company or plant is good at everything." They say that this is true in
virtually every sector of industry and that while a particular plant may be

near the top of its group for some measures, it will be near the bottom for
others.

The new entrant into the benchmarking process may receive a surprise
with the outcome. Wiarda and Luria (1997, p.2) state that: "benchmarking

is invaluable for its shock value. Time and again, we have seen managers
react wtth disbelief at feedback that tells them their plants are mediocre ...
or worse ... at activities that they view as strengths." They suggest that
disappointing news should be expected, but that this should be used as an
agent for change in the organisation.
Robert Camp (cited in Jay, 1994, p. 34) asserts that many organisations
are not familiar with the detailed functioning of their basic business
processes. Further, it can be quite dilficult to find somebody within the
organisation who understands how everything is put together.
The National Industry Extension Service states that the benchmarking
process should be adapted to the circumstances of each recipient
organisation. The approach taken should be influenced by factors such

as:
•

The size of the organisation (although more commonly found in large
organisations, benchmarking is adaptable to smaller operations).
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•

The degree of understanding by the workforce of the strategic plan.

•

Whether this is the first time the enterprise has tried benchmarking.

•

The sophistication of change management skills in the enterprise.

•

The degree of experience with continuous improvement tools.

•

The degree of experience and comfort with data gathering and
performance measurement, by management an!l the workforce.

(National Industry Extension Service, 1993, p. 8)
Blewett and Shaw (1995b, p. 242) point out that "each organisation is
different and what works for one organisation may not be the best solution
for another. In any case, best practice may be a combination of features
from different enterprises. •
According to the Australian Manufacturing Council (1994, p. 39), their best
practice

study

with

Australian

and

New Zealand

manufacturing

organisations revealed that "benchmarking is the single practice which
most clea~y separates Leaders from Laggers."
Gallacher (1991, p. 158) sounded a cautionary note in waming that not
everyone in the organisation could be expected to relate to an external

benchmarking exercise. For them, a local, internal focus for improvement
is appropriate.
Wallack, O'Halloran and Leader (1991, p. 5) ask why, given the
· galvanising power of the benchmarking process, that many companies
and even entire industry groupings do not engage in comparing their
performance against some extemal standard. They suggest that there are
three reasons, namely:
•

The supposed superiority of Invention over copying

•

The "we are unique" syndrome

•

Moral and legal disapproval of something construed by some as
"industrial espionage".

Wallack, O'Halloran and Leader (1991, p. 9) note that benchmarking
should not be confused wHh competitive analysis. The latter focuses on
product comparisons, while the former looks beyond products to the
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operating and management skills that produce the products. The same
authors caution that 'The most common mistakes benchmarking teams
make are to try to gather data on too many topics,· schedule too many
interviews, and run out of lime for analysis of the visits they have made"
(Wallack, O'Halloran & Leader, 1991, p. 19).
Benchmarking, if properly implemented, forces an organisation to compare
itself to others, to quantify differences in perfonnance, to document why
those differences exist, and identify steps to catch up to and surpass the
best in class (Pryor, 1989, p. 29). This outward looking approach is seen
as healthy. The same author commented that: "In general, as companies
have become larger, they have become more internally focused and often

suffer from the 'not invented here' syndrome." Furthennore, "this situation
has led to a calcification of the operation of many of those same

companies, with poor internal communications and limited responsiveness
to customer requirements" (Pryor, 1989, p. 32).
Pryor (1989, p. 32) points out however that "a premium must be placed on
judgement and insight; the data while pointing the way, will never give you
the whole answer.

There must be a willingness to estimate and an

understanding that benchmarking is not a science."
Tucker, Zivan and Camp (1987, p. 10) offer a further point, in that, "People
involved in the benchmarking process often find that the work is
broadening and furthers their professional growth. They become more

useful to the organisation."
Blewett noted that although the literature on OHS benchmarking is scant,
benchmarking is happening between companies (Blewett, 1994, p. 1).
Shaw observed that there is a link between benchmarking and
perfonnance measurement. She stated that "some approach to assessing
or measuring perfonnance is required,

both to identify possible

benchmarking parlners and to measure or rate any improvements which
are implemented as a result of benchmarking" (Shaw, 1994, p.17).
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Wallack, O'Hailoran and Leader (1991, p. 17} note that:

"for some

organisations, an understanding of where change may be most resisted

reveals where benchmarking is most needed".
Finally, Lockwood (1994, p. 3} has observed :hat benchmarking delivers a

range of useful side-benefits. It provides the workforce with an avenue
through which they can express their ideas and thereby help their personal
development.

Also, the exercise may reveal skills not previously

recognised -presenters, inventors, engineers or lateral thinkers.

2.5.6

Technology transfer- implementation issues

As indicated earlier, Watson (1992, p. 62} expresses the view that
improvement processes may result in continuous incremental gains

(sometimes referred to as "kaizen"} or lead to strategic breakthroughs that
leapfrog the opposition (sometimes referred to as "hoshin"}. It is important

to remain alert for opportunities in both the continuous improvement and

breakthrough improvement areas.
According to Irwin (1994}, there is ample evidence that concepts and

innovations that emerge in a particular enterprise, industry or national
culture, can be successfully translated and transferred to another culture.
The quality of the translation will depend on the level of understanding of
the part that different enterprise, industry and national cultures, and
techno-cultures, will play in the translation. The effort applied to identifying

and influencing organisational and national cultures has emerged as a key
determinant of success in the adoption of best practice, Quality
Management and other change strategies (Irwin, 1994, p.3}.

2.6

Research Design and Thesis Preparation

Research involving people is usually divided into two main areas -

quantitative research and qualitative research.
According to Sarantakos (1993, p. 15}, quantitative research is based on
deductive logic, ~ begins from a theoretical base, verification takes place
after the theory has been constructed, concepts are firmly defined before
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research begins and generalisations are inductively-based.

In contrast,

the qualitative research approach (used in this study) is based on
inductive logic, begins from a reality base, data generation, analysis and
theory verification take place concurrently, flexible concepts are used at

the beginning and generalisations are exemplar or analytic.
Both types of research have their strengths and weaknesses. Chadwick,
Bahr and Albrecht (cited in Sarantakos, 1993, p. 52) have identified certain
strengths attached to qualitative inquiry, namely researching people takes

place in natural settings and in the respondent's world, there is greater
flexibility and it presents a more realistic view of the world. On the other
hand, there may be problems of reliability caused by extreme subjectivity,
H is very time-consuming and there may be problems with objectivity and
detachment.
Sarantakos (1993, p. 53) commented further that qualitative research
emphasises discovery and exploration rather than hypothesis testing,

features the active involvement of the investigator in process of data
collection and analysis, and is based on analytical or conceptual

generalisations only.
2.7

Summary

This literature review has examined the development of modem
management systems and approaches as they relate

requirements,

organisational

effectiveness and

to

OHS, legal

behavioural safety,

together with current thinking with respect to performance measurement,
auditing, best practice identification, benchmarking and technology
transfer. All of these elements are linked, and are relevant to, the present
study subject - hazardous materials management.
II is apparent from the literature that there is a strong view that the
principles for effective health and safety management and good quality
management are the same. Organisations that have embraced the quality

principles of leadership, workforce involvement, continuous improvement,
performance measurement and have developed supportive organisational
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cultures are usually associated with high standards of OHS pertormance
(Health and Safety Executive, 1992, p. 12). Another key point is that to be

effective, chemical safety activities need to be integrated into the normal
management functions of planning, organising, leading, controlling and
evaluating workplace systems (Winder, 1995, p. 223). Or, as Topf (1997,
p. 30) put it, "Safety and environmental stewardship must be integral to the

organisation - viewed on a par with other critical management functions

such as production, human resources, r.ost management and quality."
This interdependency and linkage point is important. As Watson (1 992, p.
119) says: "One factor that distinguishes the best firms from others is that
they see the various business tools and systems not as independent

solutions to a problem but as a coherent package of change mechanisms."
Organisations that exhibit superior performance usually adopt a systems
approach to the design of their business, using

qual~y

management

techniques to complement their strategic planning and business process
improvement methods (Watson, 1992, p. 119).
Benchmarking is an established element in a quality management
approach.

It assists in identifying those aspects of another company's

strategies that correlate most closely with successful perfonnance.

As

Pryor (1 989, p. 29) put it, "Often, this analysis will identify some key

elements of a successful strategy which you have previously overlooked.
By extension, it will yield significant recommendations for how you can
alter your own strategy to maximise future performance."
The conceptual framework for the present research is built upon these
observations. Furthermore, if it is accepted that performance in OHS is
derived from three sources (the people factor, the workplace environment
factor and the organisation of work factor), then each of these should
represent fertile areas for the benchmarking activity described earlier. The

pieces that are missing are the tools and processes to facilitate efficient
transfer of ideas, techniques and innovations from one organisation to
another. What follows next is a description of the design and conduct of
research to address these gaps.
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CHAPTER3

3.1

MATERIALS AND METHODS

Research Methodology

C. William Emory (cited in Watson, 1992, p. 23) defines research as a

"systematic inquiry aimed at providing information to solve problems."
Qualitative inquiry techniques have been used in the present study.
Patton (1990) has described ten themes of qualitative inquiry. Of these,
the one that best describes this work is "personal contact and insight". He

defines this as an approach where

~the

researcher has direct contact with

and gets close to the people, situation and phenomenon under study; the

researcher's personal experiences and insights are an important part of
the inquiry and critical to understanding the phenomenon" (Patton, 1990,
p. 40).

Further guidance in the area of research methodologies was

obtained from Isaac and Michael (1981).

3.2
3.2.1

Target Population
Facilities

Benchmarking involves a systematic investigation of the targeted process
(Watson, 1992, p. 23). The target population for this study was a group of

eight mining and mineral processing organisations in Western Australia
and the business process under scrutiny was OHS, with emphasis on
chemical safety. Several key Industry sectors in Western Australia were
represented in the study - that is, gold, nickel, bauxite/alumina, iron ore
and chemical suppliers.

Facilities were chosen that fall into either the

medium or large categories. For these purposes, "large" was established
where there are more than 200 employees at the facility and "medium"
when there are 50-200 employees. Facilities were chosen on the basis of

their size, level of use of hazardous materials and degree at commitment
to the quality management philosophies and tools.

Diversity in these

areas was considered useful.
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Thus, the study focused on conducting comparisons with non-competitors
within the Western Australian Mining Industry. These are organisations

that are accustomed to working together on common issues in OHS,
usually under the auspices of the Chamber of Minerals and Energy of

Western Australia. The Chamber has a committee structure that covers
central and regional issues and these bodies have played a key role in the

significant improvements in safety pertormance that have been achieved
by the Industry in recent years.
As part of the process of drawing up a list of potential benchmarking
partners, the researcher consulted with various individuals with an

Industry-wide perspective in tenns of health and safety. These included
the State Mining Engineer, the Mines Occupational Physician and the
Manager - Occupational Health at the then Department of Minerals and
Energy of WA. together with the Executive Officer - OHS at the Chamber
of Minerals and Energy of WA and the former Deputy CEO of the
Chamber.

Discussion centred on which facilities had strong and/or

innovative approaches to chemical safety and were likely candidates for
inclusion in the study, based on the considerations outlined earlier.

In

addition, the study proposal was communicated at various Industry forums
and to individuals within the researcher's wider professional network. The
eight participating sites emerged from this activity. Only one organisation
declined an informal approach to participate. It did so on the grounds that
recent staff reductions

limited

its capacity to

respond to

the

questionnaires.
3.2.2

Individuals

An important element of the research involved structured interviews with

senior management at each location, namely with people performing roles
such as Registered Mine Manager and Site OHS Professional.

In

accordance with University policy, application was made to the Human
Research

Ethics

Committee at

Edith

Cowan

University to

gain

endorsement of the data-gathering methodologies and materials prior to
the commencement of the field component of the study. The application
included sample letters to the site contacts, an abstract to describe the
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purpose of the exercise and consent forms to cover use of data generated
at the particular site. Copies of this material are reproduced in Appendix
5.

Ethics Committee approval from Edith Cowan University was

communicated to the researcher in a letter dated 14 June 2000.
Thus, in advance of fieldwork at a site the Registered Mine Manager and
the Site OHS Professional were approached in writing for their infonmed
consent to participate.

The Registered Mine Manager has statutory

control and responsibility for all fonms of activity at the site and is the
appropriate person to give approval for this kind of work. On the other
hand, the Site OHS Professional is the key source of detailed information
on the management systems that impact on OHS and the use of

hazardous materials at the location.
3.3

Study Design

3.3.1

Addressing the Research Questions

As indicated earlier, the research questions are expressed as follows:
Is there a suite of practical benchmarking tools and methodologies
capable of:

•

Accounting for the organisation of work factor, the workplace
environment factor and the people factor - as they relate to the

management of hazardous materials?
•

Application to both medium and large organisations?

•

Application to other elements under the OHS umbrella, that is, to areas
other than chemical safety?

•

Identifying pockets of excellence?

•

Facilitating the transfer of best practice in the management of

hazardous materials?
The variables under investigation in this research are the components of
site hazardous materials management programs that relate to compliance
with statutory requirements, together with those that relate to "beyond

compliance" initiatives in the management (organisation of work), technical
(the workplace environment) and people areas. The focus is on critical
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success factors that impact on chemical safety at the location. A scoring
system was devised to allow comparisons to be made of the attributes and
level of development of programs at different facilities, and for the
strengths and weaknesses within a particular facility to be readily
identified. Such tools will help with identifying prospective benchmarking
partners and should facilitate a focus on "pockets of excellence" that may
be suitable for adoption or adaptation at another site.
WHh regard to the development of benchmarking tools and methodologies
capable of accounting for the organisation of work factor, the workplace
environment factor and the people factor (the first research question), a
set of data-gathering documents was developed for use in the field (see
Section 3.5). These were piloted in the early stages of the project (see
Section 3.6).

Additionally, the material was subject to scrutiny and

comment at various points by experts within the researcher's professional
network. These measures provided a high level of consensual validity
(see Section 3.7.2).
In relation to the second reseanch question (the application of tools and
techniques in both medium and large facilities), fieldwork was divided

evenly between representatives of the two - to enable valid comparisons
to be made.

The third research question deals with application to other elements under
the OHS umbrella, that is, to elements other than hazardous materials.

For this, an exercise was carried out to develop tools and techniques for

use in assessing the status of ergonomic initiatives at a facility level.
With regard to identifying pockets of excellence (the fourth research
question), the booklet series and the inquiry that goes with them, were
developed to elicit this information.
Finally, in relation to facilitating the transfer of best practice in the
management of hazardous materials (the filth research question), this is a

matter that was canvassed with site representatives in the concluding
stages of the facility visits.
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The study was cross-sectional in nature and was not designed to track
changes as they occur over time at the facility. The focus was on the facts
and circumstances availuble during the contact period with the facility.

3.3.2

Study Sequence

Initially, there was personal contact with the Registered Mine Manager
(usually the Works Manager) and/or the Site OHS Professional. In most
cases, one or both of these people was already known to the researcher

as a consequence of his long-tenn involvement in the development and
deployment of OHS policy and standards within the Western Australian
Mining Industry. This is an approach suggested by Lockwood (1994, p. 3).
She notes that: "the most effective way to get a successful benchmarking
partner is to know someone within the company.

Not necessarily

someone in OHS and not necessarily someone at a high level - just

someone who can get an interchange happening."
Partner selection and initial discussions were followed by written

communications, as described earlier.

Subsequently, site visit(s) and

phone calls took place to further explain the study objectives, processes,
tools, requirements and the benefits of participation and then, importantly,
to proceed with the data-gathering and validation effort.

Appendix 6

contains a sample program for site visits.
In broad tenms, the study sequence was:
•

Develop the tools and methodologies

o

Approach potential participants

o

Conduct pilot exercises at one medium-sized sHe and one large sHe

•

Assess results

•

Modify tools and methodologies

o

Conduct the full scale exercise

o

Analyse data

o

Develop findings

o

Communicate relevant firdings and

recommendations to study

participants.

147

3.4

Input Model

The tools and methodologies developed for use in this study were based
on the research findings and experience expressed under a variety of
headings in the previous chapter. Thus, account was taken of the array of
· material listed within the References section of this thesis, particularly that
relating to quality management and organisational effectiveness, the

principles and characteristics of best practice OHS, and compliancerelated issues and guidance.
The various elements may be represented as components of the input
model in Figure 11 below.
Study materials and approaches have been influenced by the philosophies
and experiences described by leading international researchers and
practitioners (see Sections 2.1 and 2.3, in particular).

This provides a

high level of content validity and generates confidence that research tools
and processes are themselves in line with best practice.

3.5

Development of Tools and Methodologies

Eight booklets were developed for use in the study and copies of these are
provided in Appendix 7. Particular attention was applied to the layout and
content of the booklets.

As Webster (2000, p. 4) points out, "the

construction of questions that elicit respondent cooperation and contain
complete and accurate infonnation is as important as any component of
your research study." She says that extreme care must be applied to
make

sure

that

that

design

and

formal

aspects

demonstrate

professionalism, quality and attractiveness. On the last point, she asserts
that the appearance of the questionnaire will impact greatly on the level of
response to the material (Webster, 2000, p. 5). She comments that there
are four key matters to be considered in developing the questionnaire:
o

Inclusion of items that are pivotal to the study.

•

Obtaining maximum cooperation rates.

o

Ensuring that the questions match the capacity of respondents to
answer reliably.

148

The first two booklets were part of the initial information-gathering activity.
That is, they were directed to the location in advance of the first visit by the
researcher and results were used to "shape the inquiry and assist with
making time on-site as productive as possible. The next four booklets
were used to assist discussion and the gathering of data during site visits
by the researcher.
Booklet 3 contained compliance-related material.

Content was derived

from the requirements expressed in relevant sections of Western
Australia's Mines Safety and Inspection Regulations (1995). The "beyond
compliance" material relating to organisation of work, the workplace
environment and people initiatives (Booklets 4-6) was developed from the
researcher's professional experience, together with a review of the

literature on

management systems

and

continuous improvement.

Benchmarking methodologies or processes were derived principally from
the literature on quality management and auditing practice.
Data collection during the site visit phase was based on the three
qualitative inquiry methods, namely in-depth, open-ended interviews,

direct observation and review of written records.

The latter two

approaches were employed to verify what has been claimed during the

initial interviews and to improve face validity.
The final two booklets were used to assemble results and findings • for
feedback to each participating organisation.
A Pareto approach was adopted in relation to the issues pursued in tho
field. In other words, it was seen as important to avoid getting immersed
in complex and very detailed pursuit of minor aspects of chemical safety.
Far better to focus on the 20% of issues that cause 80% of the problems
in this area. Thus, a balance was sought in getting sufficient information
to draw valid oonclusions about chemical safety at the site, without the
exhaustive pursuit of minutae. The latter would have created a log-jam of
information and a major barrier to future deployment of the tools and
methodologies being exercised in this work.
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The questions that are raised in the booklets were directed at senior stle
personnel.

They are based on the four fundamontal assumptions

expressed by Waterhouse (1992, p.16), namely:

o Management knows that certain minimum standards have to be
achieved.
•

They have in place a system for achieving them.

•

A means of monitoring the achievements is in place.

•

It is used.

This awareness issue is one of three assumptions that underpin the
design of this study. These are:
•

That the senior manager and the OHS professional at the location will

be aware of innovations and exceptional practice, as may exist in
certain areas of the mine or plant.
•

That proceeding through the structured sequence of booklets
developed for this study will flush out "pockets of excellence" that have
pctential to be of use in a two-way exchange between benchmarking
partners (whether this be within the same organisation or between
different organisations).

•

That almost all stles have something to offer (as suggested by
Lockwood, 1994, p. 3) .

.;rhe data collection instruments mentioned above are described in tenns
of their purpose, structure, application and Interpretation of data as
follows:

•

Booklet 1: Site Profile

This document is designed to record contact information, to elicit basic
information on what business is conducted at the facility, to gain an
appreciation of how workforce members (employees and contractors) are
deployed, to identify the key OHS issues at the site and to describe how
these are addressed.
The booklet was part of the initial package of materials sent to the
participating location - wtlh a request that it be completed and returned to
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the researcher before the initial site visit.

Its contents made a good

starting point for subsequent discussions with the Registered Mine
Manager and/or the Site OHS Professional.

Data gathered with this

document has been presented in a modified way in this thesis -to protect
the identity of participating organisations where this is desirable and
practicable (see discussion under "Limitations").

•

Booklet2: Preliminary Questions

This booklet was also part of the initial package of materials sent to the
participating location.

It seeks to gather preliminary information on the

way OHS, in general, and chemical safety, in particular, are managed on
the site. Again, data gathered in this way were used to focus the inquiry

with a view to making site visits as productive as possible.
Part A is directed at OHS in general.

It consists of a mix of yes/no

questions, some open-ended questions, a tick-the-box self-ranking of

performance

question

and

an

invitation

to

nominate

potential

benchmarking partners.
Part B is directed more specifically at chemical safety. It features a set of
yes/no questions, a request for a flow chart description of how chemicals
are managed on site (thereby creating a possible line of inquiry).

Furthermore, it contains an invitation to nominate critical success factors
for chemical safety at the site, together with performance measures and
innovations that have been put in place.

•

Booklet3: Compliance

This booklet is designed to assist in establishing the level of compliance at
the facility with Part 7, Division 3, of the requirements of the Western
Australian Mines Safety and Inspection Regulations 1995.

This is the

element that deals with the management of hazardous materials. The
booklet does not attempt to cover matters of a more general nature, such
as statutory duty of care responsibilities, appointment and training of
safety representatives,

OHS committee

structures and

similar -
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notwithstanding that these will have an impact on OHS outcomes at the
facility. The document was used to initiate discussion with the Registered
Mine Manager and/or the Stte OHS Professional.

•

Booklet 4: Organisation of Work

This document was designed to flush out local inttiatives that might qualify
as "pockets of excellence" with respect to management enablers for OHS.
The focus here is on the enablers of leadership, commitment, planning,

organisation, training, communication and measurement.

All of these

elements feature in the material described in the Literature Review

completed earlier and they are strongly linked by numerous authors to
effective management of OHS and of the enterprise as a whole (Toohey,
1987, p. 238; Strobach, 1990, p. 42; Fisher, 1991, p. 27; Deacon, 1994, p.
19; Worksafe Australia, 1995, p. 13).
The practice was to direct a self-assessment questionnaire to the Works
Manager or site OHS professional

to

establish a rating ("Poor", "Fair",

"Good" or "Excellent") in various key areas. A "Poor" rating means the
element is absent or hasn't been considered in the past. A "Fai(' rating is
applied when programs or efforts are still at an early stage of development
or are carried out sporadically. A "Good" rating is used for solid, welldeployed efforts and "Excellent" is ascribed to outstanding programs.
When the "Good" or "Excellent" rating was nominated, then there was a
follow-up question that invited a description of what initiatives gave rise to
this opinion. Items so identified were then singled out for more detailed
discussion, followed by the verification steps mentioned earlier. Where
"Poor" or "Fair" were nominated, no further enquiry or action took place.

•

Booklet 5: The Workplace Environment

This document was used in a simftar way to the previous one.

Here,

though, attention was directed at the technical elements within a risk
management framework, namely hazard identification, risk assessment
and risk control - terms equivalent

to

those used for many decades to
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describe the elements of Industrial Hygiene activity, namely recognition,

evaluation and control. In more recent times, the sequence has become
familiar to the public in Western Australia as "Spot the Hazard, Assess the
Risk, Make the Changes" - as promoted by Worksafe Western Australia
(1995, p. 14).
As indicated earlier, the document was designed to help identify efforts
and innovations that go beyond the letter of the law and provide potential
benchmarking opportunities with respect to activities within the workplace

environment. The sub-elements used in this booklet provided a checklist
during initial contact with the Works Manager and/or the Site OHS
Professional. Inquiry centred on whether the element was present and, [

so, in what fonn.
The document includes an element on the characteristics of Industrial

Hygiene programs in three stages of development, namely "beginning",

"improving" and "advanced", and has been derived from the researcher's
long-tenn involvement in this field. There are 11 descriptors of a Stage I
(beginning) program, 13 descriptors of a Stage II (improving) program and
20 descriptors of a Stage Ill (advanced) program.
An overall score was generated:

50% for no progress bayond Stage 1,

then a sliding scale up to 75% for implementation of Stage II descriptors
and a sliding scale up to 100% for implementation of Stage Ill descriptors.
Thus, if inquiry and verification reveals that the site is clearly in Stage Ill
and that all but two of the advanced elements are in place, then the facility

score would be 100% minus 2 x 1.25%, or 97.5%. There was no attempt
to apply weighting to individual items listed on the fonn.

•

Booklet 6: People Initiatives

This booklet was designed to seek out exceptional practice or innovations
wilh respect to people factors. The nominated activities figure prominently
in the literature described earlier and are likely to be associated with
superior perfonnance in OHS - a premise that was tested during the
study. As with the other lines of inquiry mentioned earlier, there might be
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local initiatives that fall outside of the points on the list but represent

potential benchmarking opportunities for other organisations. Such items
were identified and captured during the interview stage or subsequently
during observations that took place in the field.

•

Booklet 7: Site strengths and opportunities for improvement

This booklet was designed to provide the location with an analysis of data
gathered during the preliminary contact phase and subsequent site visn
(s). It presents an appraisal of programs and processes relating to OHS in

general, and chemical safety, in particular. It contains broad statements
about each of these elements, together with an outline of strengths and

opportunities for improvement under the headings referred to earlier namely, compliance, organisation of work, the workplace enviro11ment and
people initiatives. The "opportunities for improvemenf' that are presented
in this booklet are based on what the safety literature is identifying as
being important to OHS efforts. In other words, there is no attempt in
Booklet 7 to draw comparisons with what other participating facnities are
doing in the OHS area - this comes in the next booklet.
Booklet 7 contains a bar chart entitled "facility profile". The intention of the
chart is to provide a snapshot of the relative strengths of the four elements

mentioned above. The compliance score is derived from the percentage
of Yes/No responses recorded in Booklet 3, where these have been

supported by verification in the field, or via document review. The scores
for the other three elements are based on interviewee response to

questions raised in Booklets 4, 5 and 6. Under each sub-lleading, a rating
of "Good" or "Excellenr registered as a score. Thus, if there were 6 of 12
rating questions that attracted a "Good" or "Excellent" then the score
would be 50%.

•

Booklet 8: Scoresheets, inter-site comparisons and benchmarking
opportuntties
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This booklet provides scores for each of the four elements that have been
reviewed, namely degree of compliance with statutory requirements,
together with the "beyond compliance" areas covered by management
enablers {organisation of work), technical initiatives (the workplace
environment) and people initiatives. An overall facility score was dertved
from this.

In addition, the booklet provides graphical comparisons of

performance at the different sites - to enable locations to see where they
sit in relation to peer operations elsewhere in the Western Australian
Mining Industry.

Finally, a table is presented that identifies where

benchmarking opportunities appear to exist within the participating
facilities.
3.6

Data Collection, Analysis and Communication Procedures

As indicated earlier, initial contact with organisations identified as potential
study participants was via a personal approach to the Registered Mine
Manager and the Site OHS Professional. In several cases, these people
were already part of the researcher's professional network. Duoing this
initial interaction, the objectives and deliverables of the study were
outlined, along with a description of how the research might be conducted
at the site. The Powerpoint presentation materials provided in Appendix 4
were used to assist the briefing process.
Once there was agreement in principal to participate, a more formal
approach was made with written communications similar to those provided
in Appendices 5 and 6. Both the Registered Mine Manager and the Site
OHS Professional were made aware of the benefits of participation {for the
site) and were given assurances in tenms of privacy and securtty of data.
Additionally, the Registered Mine Manager was asked to indicate on a
reply slip whether data generated at the site could be used for the present
study only or for this and any subsequent research.
Once written agreement to participate was obtained from the site there
was further contact to confinn plans for the first visit. This covered travel
and accommodation, if relevant, site requirements (such as safety rules
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and procedures) and a program for the visit.

In addition, a package of

materials was despatched with a request that this be completed in

advance of the visit- to make the time on site more productive.
The initial visit typically began with a meeting with the Registered Mine
Manager, the Site OHS Professional and other members of the

Management Group - to review the program and to discuss broader
aspects of OHS management systems, activities and perfonnance. This
was followed by a longer session with the Site OHS Professional to
discuss his/her response to the preliminary package of materials that had
been completed in advance of ihe visit, and to work through the detailed

questions and forms that are described elsewhere in this document. Field
visits were then conducted to verify the information that had been obtained
earlier.

These featured a nwalk-through survey".

This is a traditional

Industrial Hygiene technique used to effect a preliminary assessment of
potential hazards in the workplace. As Harvey (1980, p. 3.2-01) notes, the
walk-through survey is used to establish:
•

The hazards of the workplace that may give rise to ill health or
discomfort.

•

The likely magnitude of such identified hazards.

•

The control measures which are deployed for each hazard.

•

The procedures that are in place to maintain the control measures.

•

The monitoring that is applied to workplace hazards.

The walk-through survey relies Jn the experience of the IH professional

and on use of the senses. During this part of the exercise, the researcher
used visual means to identify

sourc~s

of contamination, to assess the

state of housekeeping and to note any contaminants on the face, hands or
clothing of workers. In some in•tances, the sense of smell was applied to

the detection of gases and vapours in working areas.
The walk-through survey also provided the opportunity to seek further
detail from the OHS Professional and to examine the suitability and
deployment of Material Safety Data Sheets, labels, warning signs and
personal protective equipment in the workplace.

157

Thus, methods used for this phase were those commonly applied to
auditing, namely inquiry (formal and informal questioning), observation
(physical examination) and verification testing (scrutiny of records and

similar).

This was followed by a further session with the Site OHS

Professional - to address any gaps in information and to verify some

points. Preliminary dala was then collated and analysed.
Subsequently, there was an option to return to the site to address any
inconsistencies or gaps, to verify findings and to provide further feedback
to counterparts. This was followed by finalisation of data and the drawing
up an account of the findings. Each participating facility received a candid
report on data generated at its site

~

both in terms of strengths and

opportunities for improvement. The final step was to share results derived
from the broader group, in a manner similar to that shown in Booklet 8.
This process was piloted durinn the eariy stages of the pmject. Piloting
focused on one medium-sized site and one larger site. Adjustments that
followed were of a minor nature and principally related to the way

questions were directed to the interviewee.
3.7

Reliability and Validity of Study Processes and Tools

3. 7.1

Reliability

According to Jansz and Nedved (2002, p. 22), "Reliability is the degree of
consistency, or dependability, with which the instrument measures the

attributes it is designed to measure." In terms of the present study, this
refers to the ability to obtain the same results on repeated application of
the benchmarking tools or processes at a given facility.

Jansz and

Nedved (2002) have outlined several ways to test reliability.

For the

present purpose, research data was tested for reliability by having the

people who contributed the information at each facility establish that
transcripts, records and the researcher's interpretation of what had been
provided were accurate.

Raw information and early observations and

ideas were summarised and shared at the conclusion of the site visil,
before departure.

Subsequently, visit outcomes were collated and
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checked with the host site before a final report, similar to the sample
version provided in Appendix 8, was made available to the location.
Additionally, the booklet structure was designed to ensure that questions
were clear and that data were collected in a methodical and consistent
way.
3.7.2 Validity
According to Jansz and Nedved (2002, p. 24): "Validity is the degree to

which an instrument measures what it is intended to measure" and,
furthermore, that "there are several types of validity." The Jansz and
Nedved (2002) reference provides a description of face validity, content
validity, consensual validity, criterion validity, construct validity, internal
validity and external validity.
Face validity is the extent to which the research tool appears to give

logical answers or is based on objective, verifiable evidence {Jansz &
Nedved, 2002, p. 24 ).

The process used in arriving at potential

benchmark opportunities began with a review of site literature and

responses to the initial set of questions (Booklets 1 and 2). This was
followed by the interviews that took place with senior site personnel during
the facility visit.

Importantly, the next step was one of verification - using

obse!Vation, inquiry and review of documentation as the principal tools.
This imparts a high level of face validity to the research.
Content validity is related to the thoroughness, or completeness, of the
research measuring tools and the extent to which undenying concepts of
the research question have been canvassed (Jansz & Nedved, 2002, p.
25). The literature review described in Chapter Two has sought to capture

contempo'"ary views and experience on what constitutes best practice in
OHS, what factors impact on this, and how to identify and measure the
extent

to

which this prevails in an organisation (see Section 2.5, in

particular). A very clear conceptual framework emenged after the literature
was reviewed. The role of management enablers (onganisation of work},
technical factors (the workplace environment) and human factors in

accident causation and in preventive efforts was recognised and became
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a theme for all that followed. The various elements that provided input

material for the development of tools and processes are represented as a
model in Figure 11, presented earlier.
Consensual validity was achieved by sharing newly developed materials
and methodologies with experts in the respective areas. For the broader

study, ideas and products were discussed at various points with senior
OHS professionals in Industry and Government. For the smaller study
dealing with the ergonomics booklet (Appendix 9), a panel of experts was
assembled to review the product for clarity, appearance, ease of use and

potential usefulness as a tool for technology transfer.

Results are

discussed later.
Concurrent validity is the ability of the research tool, or research design, to

measure current observable behaviour

~

the latter is measured against

objective data available at the same time (Jansz & Nedved, 2002, p. 25).
The study has sought to develop a scoring system to reflect the innovation
and level of energy that is being applied at the site and to relate this to a

widely used measure of OHS perfonnance, namely the outcome measure
of Lost Time Injury Frequency Rate (LTIFR), as used throughout Industry

in Australia.
Finally, the study design carries an element of external validity. The latter
refers to the researcher's ability to generalise the findings to the larger

population from which the sample was drawn (Jansz & Nedved, 2002, p.
27). The participating locations were recruited from a diverse group of

mining, mineral processing and related industry operations in Western
Australia. There was diversity in such things as geographical location,
size of the operation, type of ore being mined or processed and level of
sophistication in terms of management systems, OHS programs and
procedures. It was felt that successful application of the study tools and
processes against that backdmp would provide confidence that a wider
scale application would be viable.
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3.8

Deliverables for Participating Organisations

Each facility that took part in lhe study received two packages of
information. The first was a collation of malarial gathered at the localion
via the use of Booklels 1 - 6, together with the resulls of walk-through
surveys, inspection of documents and other verification activities.

This

provided a comparison between what the facility appeared Ia be doing in
terms of OHS, in general, and chemical safety, in particular, and what the
literature appears to be representing as best practice.

II provided the

facility with an assessment of "strengths" and "opportunities for

improvement" under the key headings of "compliance" (with legislative
requirements), "organisation of work", "the workplace environment" and
"people".

It concluded with a summary of findings and preliminary

recommendations. A sample report (to an imaginary facility) is provided
as Appendix 8. II was the practice during the field exercises to try to direct
the first feedback package to the participating site within one week of the
main site visit. The report was directed to the participating site alone.

The second package was focused on inter-site comparisons. As such, it
wasn1 ready for circulation to the participating locations until after the final

site visit had been conducted. For this package, sites were referred to as
Facility One, Facility Two, and so on - to preserve anonymity for those

sites that preferred this to be the case. Facilities were compared in terms
of generic information, including scores obtained for the four headings
mentioned

above.

Importantly,

their

respective

benchmarking

opportunities or "pockets of excellence" were identified and summarised
for both OHS in general and for chemical safety.

Where a site

subsequently expressed interest in following-up on a knowledge transfer
opportunity with another facility outside of its wider organisation, then
contact details were provided after permission had first been obtained
from the prospective benchmarking partner.
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3.9

Supplementary exercise -transferability

,'

One of the research questions is directed at establishing whether the tools
and processes may be applied successfully to OHS elements other than
chemical safety.

A small supplementary exercise was conducted to

investigate this question. A booklet was developed to stimulate discussion
and gather information on the organisational, technical and people
measures that the participating site applies to the management of

ergonomic risk. Its purpose was to identify innovative, cost-effective and
practical approaches to addressing such risks.
Ergonomics was chosen as the topic for this exercise since strains,
sprains and other forms of musculoskeletal injury and disease dominate
the injury patterns experienced by Industry (Department of Consumer and
Employment Protection, 2002; Minerals Council of Australia, 2002;
Department of Minerals and Petroleum Resources, 2002; Alcoa, 1999a;
Department of Industry and Resources, 2003).
The ergonomics booklet, "Ergonomics - In Pursuit of Best Practice", was
fashioned after the booklet series used in the main study and a copy is

provided as Appendix 9.

Technical content was derived from various

internal and external guidelines and standards (Alcoa, 2001a; Worksafe
Western Australia, 2000; Worksafe Australia, 1993).

Like the other

booklets, it begins with a series of yes/no questions to establish whether

important program elements are in place, before moving to some openended questions. This is followed by a section dealing with self-rating of

certain program elements that are strongly advocated in the mainstream
safety literature. Again, the approach is designed to flush out "pockets of
excellence" and to identify potential benchmarking opportunities.
The booklet was tested with a panel consisting of an occupational
physician, together with four Physiotherapist/Ergonomists responsible for
leading much of the ergonomic activity at their respective refinery and
mine site locations in Western Australia.

They were asked to rate the

booklet in terms of format and appearance, clarity, ease of use and
potential value as a tool for future benchmarking activity. The same four162

level scale that is used throughout this work ("Poor", "Fai(', "Good" and
"Excellent") was applied to these deliberations. Utilisation of an expert
panel in this way provided the booklet with consensual validity (Jansz &
Nedved, 2002).

3.10

Limitations

At the beginning of the study, it was recognised that it would

be very

unlikely to encounter many Western Australian organisations with highly
developed, wor1d-class systems for managing hazardous materials.

However, it was expected that "pockets of excellence" would be found
within most, or all, of the facilities taking part in the study. The challenge
would then be to suitably identify and focus on these opportunities.
Another issue likely to be encountered was that of confidentiality. The
study indicates the position of the facility on the continuum towards
excellence in occupational health and safety, and in the management of

hazardous materials, in particular. This raises the prospect of significant
organisational weaknesses being highlighted and, further, that the study

will reveal areas where there appears to be non-compliance with statutory

requirements. It was recognised that this may be embarrassing for some
of the organisations involved and assurances of confidentiality might be
needed. Every effort was made to disguise the identity of participating
sites, notwithstanding the difficulty in achieving this in the context of the
nature and size of the Industry in Western Australia. Having said that,

none of the participating sites raised any concerns about the confidentiality
aspect and all of them seemed to be open to a "warts and all" approach to

the review.
As mentioned earlier, the study was

cross~sectional

in nature and was not

designed to track changes as they occur over time at each facility. The
study represented a "snapshot" of facts and circumstances, as they
existed at the time. Also, it relied heavily on the knowledge of a few key

site individuals and their ability to recall and describe relevant processes,
tools and initiatives at the site. On the latter point, the verification activities
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that were part of each site visit were designed to improve the reliability and
validity of the results and to limit any problems associated with subjectivity
of responses and recall.
Despite these limitations, the study tools and processes were fully
deployed with participating sites. Results are given in the next chapter.
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CHAPTER 4

4.1

RESULTS

Overview

Results from fieldwork are assembled in facility order. The sub·headings
used below are derived from the principal headings used in the booklet
series. Much of the material that follows has been taken from entries in
the booklets and from supplementary notes that were taken during

interviews, inspection.of documents and other field verification activities.

4.2

Facility One

4.2.1

The Operation

Facility One was a Bayer Process alumina refinery processing bauxite
from the Darling Ranges.

The main raw materials for the facility are

bauxite, caustic soda, natural gas, starch, synthetic flocculants, lime and
sulphuric acid. The main end product is calcined, smelting grade alumina,

a material that is shipped overseas and interstate for use in the Hall

Herault process tv produce aluminium metal. Some "chemicaln grades of
alumina are also produced for specialised applications.
The principal waste material is bauxite residue.

Since Darling Range

bauxite is of a low grade by world standards, a large proportion (two-

thirds) remains after the available alumina component has been extracted.
This is then subject to various stages of washing to remove as much as
possible of associated caustic soda before being directed to the residue
storage area for drying and long-term storage in purpose·built, PVC-lined

containment areas.
A simplified description of the Bayer Process, employed at Facility One, is
provided in Figure 12.
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production and maintenance jobs. Approximately half of the workforce is
on a rotating shift pattern (12 hour shifts or 10.3 hour shifts). There are 30
contracting organisations on-site - mostly engaged in maintenance

activities.
The location has a very low rate of labour turnover and there are many
employees with more than 10 years of servh:e at the site.
4.2.3

Organisation for OHS

The location has a full-time occupational physician (overviewing this site
and others), a visiting occupational physician (two days per week),
together with

three full-time

physiotherapist/ergonomist.

occupational

health

nurses and

a

Visiting podiatrists, nutritionists and other

specialists provide further support for health efforts.

An Industrial

Hygienist is responsible for recognition, evaluatinn and control of the
various physical, chemical and biological hazards in the workplace, and
she plays a major role in the chemical safety activities on site. There is an

EHS manager who coordinates environment, health and safety activities
on the site. Four full-time safety resources are allocated to the various
business centres. These people are supported in their efforts by a strong
safety representative system (about 40 on site)- drawn from the ranks of

each natural work group.

The underpinning philosophy at the site,

however, is that safety ,is a "line" responsibility and that safety
professionals are there to act as a resource only.

4.2.4
•

Principal OHS Issues and Challenges

Physical hazards: Noise,

vibration,

ionising

and

non-ionising

radiation, and thermal stress.

•

Chemical hazards: Alumina

dust, bauxite dust,

asbestos fibres,

alkaline mists, heavy metals, welding fume, combustion gases and
industrial chemicals (abrasives, compressed gases, cleaning agents,
oils and greases, surfactants, adhesives, sealants, solvents, surface
coatings and similar).
•

Biological hazards: Sic-aerosols

associated

with

cooling

tower

operation.
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•

Ergonomic hazards:

Lifting, pushing, pulling, twisting, awkward

postures, repetitive motion and similar have potential to produce
ergonomic injury.
4.2.5

Other Relevant lnfonnation

The facility belongs to a global metal business that has a high lev .

~•

vertical integration, that is, the broader organisation is active in all m_,
segments of the industry: mining, refining, smelting, fabricating and

As such, it obtains leverage and benefits from the OHS

recycling.

knowledge, systems, procedures, tools and resources that reside within
the wider organisation.
The Department of Minerals and Petroleum Resources (DMPR) conducted
an audit of management systems at Facility One in April 2002. The site
obtained a score of 89.7% - based on the structure described by DMPR
(2002) and alluded to earlier.

Figures provided by lhe State Mining

Engineer (M. Knee, personal communication, March 14, 2003) indicate

that 128 mine sites, mineral processing and transport/handling operations
in Western Australia have been audited in this way over the past five
years. Scores ranged from 35% to 99%, with a mean of 76%.
In 2002,

tt.~

site experienced a Lost Time Injury Frequency Rate of 0.48

per 1,000,000 hours worked.
4.2.6

Organisational Effectiveness

The questions posed in Booklet 2, under the heading "general OHS", are

designed to provide a preliminary gauge of organisational effectiveness.
The location representative responded in the affinnative to all nine
questions. Thus, the facility has in place:
•

A clearly expressed OHS policy.

•

A philosophy and commitment to exceed minimum standards.

•

Integration of OHS into the key business functions of planning,
org•nising, leading, controlling and evaluating.
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•

Clea~y

defined OHS performance expeclations and measures for all

levels in the organisation.
•

Injury management plans.

•

Clear evidence of management involvement and commitment to OHS.

•

Clear1y assigned OHS responsibilities for managers and supeiVisors,
expressed in terms of their nonnal duties.

o Commitment and involvement of employees, with formal and informal
structures to encourage their participation.
o A generally held view within management that Corporate investment in
OHS is good business practice.

4.2.7

Benchmarking, Best Practice and Technology Transfer

The location representative indicated that previous efforts with respect to
external OHS benchmarking have been of a very limited nature -of a type

characterised by site visits and unstructured discussions on a few items of
interest. Some attempts had been made within the wider organisation to
identify best practice for certain elements and some site visits resulted
from this.

Technology transfer is actively encouraged within the wider

organisation and auditing processes assist with this. An Intranet website
on ergonomics was cit.ed as an example of an initiative to encourage
facilities around the world to share their ideas and successful outcomes.
4.2.8

Self-Ranking in OHS

The location represenlative thought that her site would rate in the top five
percent of sites within the Mining Industry of Western Australia.

She

based this on her knowiBdge of systems and procedures in place at her
site, together with the low incidence of chemicel-related injury and nearmiss experience at the facility. She also had some anecdotal infonnation
from her external professional network and from suppliers and others who

move from site to site.

4.2.9

Potential Benchmarking Partners

The DuPont organisation was pu< forward as the company most admired
in terms of performance and reputation for excellence in OHS. Within
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Western Australia, the Woodside gas operation at Karratha was seen as a
superior performer.
4.2.1 0

Chemical Safety Preliminary Questionnaire

In relation to the chemical safety questionnaire presented in Part B of
Booklet 2, the location representative responded to ali elements in the
affirmative. Thus, the facility is characterised by the following:
•

A published policy on the management of hazardous materials.

•

Roles and responsibilities have been clearly assigned.

•

A current hazardous materials inventory is avanable.

•

Material Safety Data Sheets (MSDSs) are available for every chemical

entering or leaving the site.
•

An MSDS will normally accompany the first supply of a hazardous
material to the location.

•

There is interaction between the Purchasing and Safety/Health groups

to screen new materials requested for purchase.
•

There is a system to prevent non-approved chemicals coming on-site
and for ensuring that those chemicals that are on-site have been
approved.

o

There is a system to track where and how much chemical usage
occurs on-site.

•

The site complies with all relevant legal requirements for the safe
storage, transport, issue, use and disposal of hazardous materials
employed or generated by the on-site operations.

•

Labels and warning signs are posted for every hazardous material
used on-site or sent elsewhere from the site.

•

Contractors are expected to meet similar requirements and standards
with respect to the hazardous materials they bring onto the site.

4.2.11

Flow Chart

There are many controls built into the process for procurement of
hazardous substances.

These cover access through the Stores

requisition system, by purchase requisition and by direct ordering through
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a Supply (CLIPS) catalogue of approved hazardous materials. Purchases
by petty cash or credit card, or use of free samples are not available
without authorisation by the Supply Department or the Site Industrial

Hygienist The latter individual carries out a risk assessment and, where
appropriate, arranges for a Job Safety Analysis to be performed before the

material comes onto the site. She actively discourages the advent of new
materials where existing products are adequate for the task at hand.
Figure 13 represents a simplified version of the steps used at Facility One

to vet and control access of new chemicals to the site.
4.2.12

Critical Success Factors

The site representative was asked to nominate the four most critical

success factors in relation to chemical safety at the location.

She

nominated:
•

An appropriate organisational structure and resources to service the
hazardous materials management area.

•

Leadership, visibility and support from Management.

•

Clearty enunciated procedures, together with good training and

communication.
•

A well maintained register and auditing function.

4.2.13

Performance Measurement

The traditional lagging indicators of OHS performance are quite prominent
at the facility. There is a close focus on Lost Time Injury Frequency Rate
(LTIFR) - a measure used widely by Government and

Industry

organisations throughout the country. Also, an internal measure, referred
to as "Total Recordable Injury Frequency Rate (TRIFR), is used to track all

injuries more serious than a first-aid injury.

This covers injuries that

require some form of medical attention beyond first-aid treatment, injuries
!hat restrict the individual from performing all elements of the job and lost

time injuries. The ratio of injury-free events to the all-injury count is used to
encourage open reporting of near-hit events or situations that pose a
hazard and require some form of corrective action.
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commitment, and are formalised, measured and reported on a regular
basis. They constitute an element of the performance appraisal structure

for line management personnel. Task observation programs, supported
and deployed by shop-floor employees are also subject to formalised

measurement. Such measures reflect compliance with procedures and
rules, and are part of bigger behavioural safety efforts at the site.

Chemical exposures are managed and measured via a system that has
people in similar exposure groups (SEGs), as described by Mulhausen
and Damiano (1998).

Corporate targets are set for the reduction in

number or magnitude of unacceptable chemical SEGs and progress is
tracked on a monthly basis. The term "unacceptable" is applied when 5%
or more of the sample results are above the occupational exposure limit
for the agent involved.

Thus, the approach is very conservative and

protective of health.
A Safety Performance Matrix, similar in format to that developed originally
by the Eastman Kodak Company, and described earlier, is deployed as a
means of tracking progress with a collection of several leading and lagging

indicators.
4.2.14

Innovations in Chemical Safety

The location was able to demonstrate many innovations that could be of
potential interest to other organisations.
Details are provided in the sections that follow but, in brief, these cover:
•

Strategic and tactical planning templates.

•

Well-deployed procedures for vetting new chemicals and tracking their

use and consumption rate on-site.
•

Job dictionaries and similar exposure groups (SEGs).

•

Qualitative exposure assessments, supported by Hygenius software.

•

Quantitative exposure assessments, supported by Hygenius software.

•

Measurement and reporting of performance in chemical safety.

e

Risk mitigation initiatives.

•

Employee involvement and communication efforts.
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•

Medical surveillance.

4.2.15

Compliance

This element was examined with the aid of Booklet 3 (Appendix 7) and the
Western Australian Mines Safety and Inspection Regulations 1995.
•

Reg. 7.21: The Material Safety Data Sheets (MSDSs) held on site are
in the Worksafe Australia fonmat and are current (by definition, less
than 5 years old). An external pariy that specialises in this area (Chern
Alert) provides most of these. Some internally generated sheets for
site products and by-products supplement them. Additionally, there is
a compilation of original, hard copy MSDSs from suppliers - covering

past and present use of materials on the site.
•

Reg. 7.22:

Containers are generally of suitable design and

manufacture. There was some variabnity around the site in terms of
the practices surrounding the transfer of bulk supplies to more suitable

smaller containers.
•

Reg. 7.23: Many of the more substantial containers that are used on
site are returned lo the supplier and are then recycled. Those that
remain are disposed of to a secure landfill site operated by the
Company.

•

Reg. 7.24: Materials coming onto the site appear to be labelled in

accordance with the Australian Dangerous Goods Code. However,
there appears to be some variability in practices attached to the use of

labels when transferring chemicals from supplier-provided containers
to smaller, site-issued containers.
•

Reg. 7.25:

MSDS registers are well developed and maintained.

MSDS infonmation is freely accessible to employees and the register

contains details of risk assessments carried out in accordance with the
regulations.
•

Reg. 7.26: Work procedures, rules and training are applied to ensure

that persons working in enclosed spaces are aware of the potential
risks attached to the use of hazardous substances in those spaces.
•

Reg. 7.27: Qualitative and quantitative risk assessments have been
carried out, as appropriate, and are fonmally documented.
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•

Reg. 7.28:

The hierarchy of controls is widely understood and

deployed on the site. Suitable procedures and arrangements apply to

the application of engineering, administrative and work practice
controls. and personal protective equipment controls.
•

Reg. 7.29: Atmospheric monitoring programs are under the direction
of a professional Industrial Hygienist and are highly developed. Most,

but not all, exposure levels are consistently below those identified in
Worl<safe Australia's Exposure Standards.
•

Reg. 7.30:

Health surveillance programs are also highly developed.

These are under the direction of an Occupationai·Physician. Health
assessments are carried out at initial employment and periodically
thereafter.
•

Reg. 4.24-4.29:

The site appears to meet regulatory requirements

relating to provision of appropriate equipment, facilities and services for
first aid.

There is a well-equipped Health Centre staffed by

Occupational Health Nurses. After hours cover is provided by trained
Emergency Response Officers.
•

Reg. 4.13: The site appears to meet all regulatory requirements for

training of employees and the maintenance of training records.

4.2.16

Organisation of Work

This element was examined with the aid of Booklet 4 (Appendix 7}.
Twenty-two lines of inquiry were pursued under the principal headings of

leadership, commitment, planning, organisation, training, communication
and measurement. Table 5 below provides a summary of the response
from Facility One to the questions. raised in the bookie:. Self-ratings fall
;

...

into four categories - Poor, .Fair, Gbod or Excellent (abbreviated "Exc." in
the tables that follow). T~e interviewee rated nineteen of the twenty-two
elements as "Good" or "Excellent", thereby activating follow-up questions
about key initiatives and success factors. Elements allocated a "Fair" or
"Poor" rating were not pursued any further.
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4.2.18

Risk Assessment

This element was also examined with the aid of Booklet 5 (Appendix 7).

Six lines of inquiry were pursued via questions on the existence and
effectiveness of sampling plans and schedules, qualitative assessment

programs, quantitative assessment programs, statistical treatment of
sampling results, exposure

baSI'~Iines

and record-keeping. Table 7 below

provides a summary of the re8ponse from Facility One to the questions
raised in the booklet Self-rating categories are as described earlier. The

interviewee rated all six of the sub-elements as "Good", thereby activating
follow-up questions about key initiatives and success factors.
4.2.19

Risk Control

This element was also examined with the aid of Booklet 5 (Appendix 7).

Six lines of inquiry were pursued via questions on processes for feasibility
assessment and priority setting (for OHS controls), together with the

effectiveness of substitution/elimination activity, procurement controls,
engineering controls, administrative/work practice controls and personal
protactive equipment controls. Table 8 below provides a summary of the
response from Facility One to the questions raised in the booklet. Self-

rating categories are as described ealiier. The interviewee rated all six of
the sub-elements as "Good", thereby activating follow-up questions about

key initiatives and success factors.
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4.2.20

Industrial Hygiene Program Development

This element was also examined with the aid of Booklet 5 (Appendix 7).
Eleven characteristics accompany a Stage I (beginning) program, thirteen
are used to describe a Stage II (improving) program and twenty are used
to describe a Stage Ill (advanced) program.
Based on the criteria used in Booklet 5, Facility One has an "advanced"
Industrial hygiene program, characterised by the following features:
•

The IH program is very visible, and there is wide involvement and

ownership by stakeholder groups.
•

Policies have been endorsed by management and are effectively

supported, communicated and deployed.
•

Hygiene-specific items feature in the business plans for the facility.

•

Roles and accountabilities are clearly established.

•

Goals, objectives and measurement criteria are established for each

program element.
•

A performance evaluation system is applied to the achievement of

goals and objectives by line managers.
•

Job dictionaries and exposure baselines have been fully developed.

•

Chemical inventories and hazard communication programs are well

developed.
•

Line management understands and applies the hierarchy of controls

•

Employees avoid identified health hazards and use the protective
devices as supplied.

•

Expectations for behaviour have been well developed via rules and

procedures.
•

The effectiveness of engineering controls is measured at installation

and periodically thereafter (eg by re-evaluathil of employee exposure).
•

Records are kept of maintenance, inspection and operation of control
devices.

•

Formal arrangements in place for contractors to provide information on

hazardous materials and equipment they intend to utilise on-site.
•

Formal programs are in place for induction and refresher training.
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•

Advanced software is used to assist with sample scheduling, statistical
treatment of data, the establishment of exposure baselines and the

generation of reports.
•

IH professionals are extensively networked to government agencies,
industry bodies, universities and other sources of expertise.

•

Programs are directed by, or guided by, experienced hygienists certified
for comprehensive practice of Industrial Hygiene by the American
Board of Industrial Hygiene or an equivalent professional organisation.

•

Programs frequently exceed the requirements set by Government.

•

Arrangements are in place to securely archive all key facility records in
relation to Industrial Hygiene.

4.2.21

People Initiatives

This element was examined with the aid of Booklet 6 (Appendix 7). Eight

lines of inquiry were pursued via questions on the existence and

effectiveness of behavioural safety programs, task observation programs
(a component within a broader behavioural safety program), motivation
and recognition programs, attitude surveys, morale surveys, safety

(management) contact pnograms, compliance surveys relating to the use
of personal protective equipment and site promotional efforts for OHS.
Table 9 below provides a summary of the response from Facility One to
the questions raised in the booklet.

Self-rating categories are as

descnbed earlier. The interviewee rated four of the eight sub-elements as
"Good", thereby activating follow-up questions about key initiatives and
success factors attached to these.
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4.3

Facility Two

4.3.1

The Operation

Facility Two was a bauxite mine located in the Datling Ranges. It belongs
to the same organisation that operates the refinery described in the
previous section. The facility is in two parts. There is a production area
where mobile equipment is located and this includes scrapers, trucks,

graders, loaders and similar items. Maintenance of this equipment takes
place in a large workshop in a separate part of the mine. There is a
smaller workshop located at the production site - used mainly for vehicle
servicing. Product from the mine (bauxite) is transported by conveyor belt

to the organisation's alumina refinery some 20 kilometres away.
A simplified description of the process is provided in Figure 15.
4.3.2

The Workforce

The workforce numbers 220 full-time, permanent employees and 110 fulltime temporary staff.

Company employees are split between 50 in the

administration and management group, and 170 wages employees in
production and maintenance jobs. Approximately half of the workforce is
on a rotating shift pattern (12 hour shifts or 10.3 hour shifts). There are 20

contracting organisations on-site - mostly engaged in activities such as
cleaning, road construction, mobile equipment maintenance, hydrocarbon
removal, haul road watering and supply of materials.

The location has a very low rate of labour turnover and there are many
employees with more than 10 years of service at the site.
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PhysiotherapisUErgonomist. She works under a shared arrangement with

another mine site within the same organisation and operates within the
Security guardhouse two days per week. An Industrial Hygienist is also
available to the location. She is located at the nearby refinery and has
responsibilities at that site, as would be expected. There is end full-time
professional safety resource person - with responsibility for both mines.
The personnel referred to above are supported in their efforis by a safety
rerfesentative system (about 15 on site) -drawn from the ranks of each

natural work group. The organisation has a strong commitment to selfauditing processes and there is an audit coordinator within the Mining
Group. He is responsible for the conduct of regular self-audits and for
tracking corrective actions that arise from these.

The underpinning

philosophy at the site, however, is that safety is a "line" responsibility and
that Health and Safety Professionals are there to act as a resource only.
Mine site personnel do have problems with accessibility to the above

resources - due to their wide areas of responsibility.
4.3.4
•

Principal OHS Issues and Challenges

Physical hazards:

Production- Noise, vibration, ionising and non-ionising radiation
Maintenance - Noise, vibration, thermal stress and non-ionising
radiation.
•

Chemical hazards:

Production- Bauxite dust, various fuels.
Maintenance - Bauxite dust, welding fume, industrial chemicals
(cleaning agents, oils and greases, surtactants, adhesives, sealants,
solvents, and similar). The Maintenance Group has a higher potential

for exposure to chemicals and so this is where most focus is applied.
•

Biological hazards:
None identified.

•

Ergonomic hazards:
Production - Seating issues, vibration and access/egress from
machinery.
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Maintenance - Pushing, pulling, manual handling and awkward
postures.
4.3.5

Other Relevant Information

The facility belongs to a global metal business that has a high level of

vertical integration, that is, the broader organisation is active in all major
segments of the industry: mining, refining, smelting, fabricating and
recycling.

As such, it obtains leverage and benefits from the OHS

knowledge, systems, procedures, tools and resources that reside within
the wider organisation.
The Department of Minerals and Petroleum Resources conducted an audit
of management systems at Facility Two in July 1999. The site obtained a
score of 86% - based on the structure described by DMPR (2002) and
alluded to earlier.

Figures provided by the State Mining Engineer (M.

Knee, personal communication, March 14, 2003) indicate that 128 mine

sites, mineral processing and transport/handling operations in Western
Australia have been audited in this way over the past five years. Scores
ranged from 35% to 99%, with a mean of 76%.
In 2002, the site experienced a zero Lost Time Injury Frequency Rate.
4.3.6

Organisational Effectiveness

The questions posed in Booklet 2, under the heading "general OHS", are

designed to provide a preliminary gauge of organisational effectiveness.
The location representative responded in the affirmative to all nine

questions. Thus, the facility has in place:
•

A clearly expressed OHS policy.

•

A philosophy and commitment to exceed minimum standards.

•

Integration of OHS into the key business functions of planning,
organising, leading, controlling and evaluating.

•

Clearly defined OHS perfonnance expectations and measures for all

levels in the organisation.
•

Injury management plans.
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•

Clear evidence of management involvement and commitment to OHS.

•

Clearly assigned OHS responsibilities for managers and supervisors,
expressed in terms of their normal duties.

•

Commitment and involvement of employees, with formal and informal

structures to encourage their participation.
•

A generally held view within management that Corporate investment in
OHS is good business practice.

4.3.7

Benchmarking, Best Practice and Technology Transfer

The location representative indicated that there had been very little
external OHS benchmarking in the past. Previous efforts have been very
specific in nature, rather than looking at broader aspects. Technology

transfer was acth._rely encouraged within the wider organisation. However,
the location representative noted that interactions on certain types of noisy
hand tools had not been beneficial. She considered that this was probably

due to noise measurement differences between countries.
4.3.8

Self-Ranking in OHS

The location representative thought that her site would rate in the top five
percent of sites within the Mining Industry of Western Australia.

She

based this, in part, on her knowledge of systems and procedures in place,
but mainly because of input from networking with other OHS professionals
in the Industry.

4.3.9

Potential Benchmarking Partners

The location, as part of the wider organisation, admires the strengths of

the DuPont organisation in tenns of perfonnance and reputation for
excellence in OHS. DuPont representatives have been used in the past to
audit the facility in certain areas of OHS perfonmance. Also, on occasions,

the site has intt:lracted with other mining facilities in Western Australia to
benchmark specific issues, such as service truck design.
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4.3.10

Chemical Safety Preliminary Questionnaire

In relation to the chemical safety questionnaire presented in Part B of
Booklet 2, the location representative responded to all elements in the
affirmative. Thus, the facility is characterised by the following:
•

A published policy on the management of hazardous materials.

•

Roles and responsibilities have been clearly assigned.

•

A current hazardous materials inventory is available.

•

Material Safety Data Sheets (MSDSs) are available for every chemical

entering or leaving the site. On rare occasions, a chemical is brought
onto site without the correct approval and therefore does not have an
MSDS.
•

An MSDS will normally accompany the first supply of a hazardous

material to the location. There is sometimes an issue with the use of

credit cards, phone/faxes or petty cash being used for local purchases,
particularly on weekends when access for immediate approval is more
difficult.
•

There is interaction between the Purchasing and Safety/Health groups

to screen new materials requested for purchase.
•

There is a system to prevent

non~approved

chemicals coming on-site

and for ensuring that those chemicals that are on-site have been
approved. However, as indicated above, there is sometimes an issue
with the use of credit cards, phone/faxes and petty cash purchases.
•

There is a system, via Purchasing and Stores to track where and how
much chemical usage occurs on-site.

o

The site complies with all relevant legal requirements for the safe

storage, transport, issue, use and disposal of hazardous materials
employed or generated by the on-site operations.

•

Labels and warning signs are posted in relation to hazardous materials
used on-site or sent elsewhere from the site.

•

Contractors are expected to meet similar requirements and standards
with respect to the hazardous materials they bring onto the site.
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4.3.11

Flow Chart

There are many controls built into the process for procurement of
hazardous substances.

These cover access through the Stores

requisition system, by purchase requisition and by direct ordering through

a Supply (CLIPS) catalogue of approved hazardous matertals. Purchases

by petty cash or credit card, or use of free somples are not available
without authorisation by the Supply Department or the Site Industrial
Hygienist.
Figure 16 represents a simplified version of the steps used at Facility Two
to vet and control access of new chemicals to the site.

4.3.12

Critical Success Factors

The site representative was asked to nominate the four most critical

success factors in relation to chemical safety at the location.

She

nominated:

•

Clearly defined roles and responsibilities regarding the purchase, use
and disposal of hazardous materials.

•

Interaction

between

the

Industrial

Hygienist and

the

Supply

Department.
•

Leadership and

support from all management levels in the

organisation.
•

Training and communication.
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(LTIFR) - a measure used widely by Government and Industry

organisations throughout the country. Also, an internal measure, referred
to as ''Total Recordable Injury Frequency Rate (TRIFR), is used to track all
injuries more serious than a first-aid injury.

This covers injuries that

require some form of medical attention beyond first-aid treatment, injuries
that restrict the individual from performing all elements of the job and lost

time injuries. The ratio of injury-free events to the all-injury count is used to
encourage open reporting of near-hit events or situations that pose a

hazard and require some form of corrective action.
Leading indicators of performance have been applied in several areas of
OHS. The Department of Minerals and Petroleum Resources conducts
regular audits of Dangerous Goods facilities at the site.

Additionally,

supervisor/foreman safety contacts are deployed on a regular basis.

These are highly visible examples of leadership and commitment, and are
formalised, measured and reported on a regular basis. They constitute an
element of the performance appraisal structure for supervisory personnel.
Additionally, there is an activity referred to as GOLF audits (Go, Observe,

Learn, Fix).

These are audits of behaviour and are supported and

deployed by shop-floor employees. They are also subject to formalised

measurement. Such measures reflect compliance with procedures and
rules, and are part of bigger behavioural safety efforts at the site.

Chemical exposures are managed and measured via a system that has
people in similar exposure groups (SEGs), as described by Mulhausen
and Damiano (1998).

Corporate targets are set for the reduction in

number or magnitude of unacceptable chemical SEGs and progress is
tracked on a monthly basis.

Once again, the term "unacceptable" is

applied when 5% or more of the sample results are above the

occupational exposure limit and is therefore very conservative (protective
of health).
A Safety Performance Matrix, similar in format to that developed originally
by the Eastman Kodak Company, and described earlier, is deployed by
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the broader organisation as a means of tracking progress with a collection
of several leading and lagging indicators.

4.3.14

Innovations in Chemical Safety

The location was able to demonstrate many innovations that could be of
potential interest to other organisations.
Details are provided in the sections that follow but, in brief, these cover:
•

The use of selfwassessment audits.

•

A template for the approval of hazardous materials (for use onwsite).

•

Well-deployed procedures for vetting new chemicals and tracking their
use and consumption rate on-site.

•

Job dictionaries and similar exposure groups (SEGs).

•

Qualitative exposure assessments, supported by Hygenius software.

•

Quantitative exposure assessments, supported by Hygenius software.

"

Measurement and reporting of performance in chemical safety.

•

Risk mitigation initiatives.

•

Use of unacceptabie exposure plans.

e

Medical surveillance.

4.3.15

Compliance

This element was examined with the aid of Booklet 3 (Appendix 7) and the
Western Australian Mines Safety and Inspection Regulations 1995.
•

Reg. 7.21: The Material Safety Data Sheets (MSDSs) held on site are

in the Worksafe Australia format and are current (by definition, less
than 5 years old).

An external organisation, Chemwatch, has a

contract to supply the MSDSs and part of their obligaiion is to ensure
currency of the sheets. Additionally, there is a compilation of original,
hard copy MSDSs from suppliers - covering past and present use of

materials on the site.
•

Reg. 7.22:

Containers are generally of suitable design and

manufacture. There was some variability around the site in terms of
the practices surrounding the transfer of bulk supplies to more suitable
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smaller containers. The need for decanting is reduced or eliminated by
purchasing materials in smaller quantities where applicable/possible.
•

Reg. 7.23: Many of the more substantial containers that are used on
site are returned to the supplier and are then recycled. The waste
disposal contractor removes some materials for specialised disposal at
their main laboratory.

•

Reg. 7.24: Materials coming onto the site appear to be labelled in
accordance with the Australian Dangerous Goods Code.

However,

there appears to be some variability in practices attached to the use of
labels when transferring chemicals from supplier-provided containers
to smaller, site-issued containers.
•

Reg. 7.25:

MSDS registers are well developed and maintained.

MSDS information is freely accessible to employees and the register
contains details of risk assessments carried out in accordance with the
regulations.

There are some minor discrepancies with respect to

missing MSDSs, but these are being rectified. Employees can access
MSDSs via the mainframe system. There is a back-up copy on the
Security computer to cover a situation involving failure of the Local
Area Network (LAN). If the employee is computer illiterate, assistance
is available from several sources.
"

Reg. 7.26: Work procedures, rules and training are applied to ensure
that persons working in enclosed spaces are aware of the potential
risks attached to the use of hazardous substances in those spaces.
There is a classification system applied to confined spaces and certain
rules go with this.

Anyone entering a confined space is required to

undergo training on an annual basis, or prior to entry. The work group
completes a risk assessment prior to each entry into the confined
space.
•

Reg. 7.27: Qualitative and quantitative risk assessments have been
carried out, as appropriate, and are fonmally documented.

•

Reg. 7.28:

The hierarchy of controls is widely understood and

deployed on the site. Suitable procedures and arrangements apply to
the application of engineering, administrative and work practice
controls, and personal protective equipment controls. Some work is
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'
required with respect to the maintenance of non-disposable respirators,
notwithstanding that these represent only a small proportion of
respirators used on site (most respirators are of the disposable type).

This is reinforced at training sessions and reviewed at audits.
•

Reg. 7.29: Atmospheric monitoring programs are under the direction
of a professional Industrial Hygienist and are highly developed. Most,
but not all, exposure levels are consistently below those identified in
Worksafe Australia's Exposure Standards.

The Industrial Hygiene

Laboratory is NATA accredited, as are external technical rc.- ... · ·qs,
wherever possible.

In the event of an exposure being above the

standard, there is a process whereby an Accident/Incident report form
is raised and an investigation is performed to determine the cause. In
rare instances where an exposure is consistently above the standard, a
Feasibility Assessment is carried out and an Unacceptable Exposure
Plan is developed.
o

Reg. 7.30: Health surveillance programs are also highly developed.
These are carried out at the Health Centre of the nearby refinery and
are under the direction of an Occupational Physician.

Health

assessments are carried out at initial employment and periodically
thereafter.
o

Reg. 4.24-4.29:

The site appears to meet regulatory requirements

relating to provision of appropriate equipment, facilities and services for
first aid.

An ambulance is located near the main Maintenance

workshop site. There are two qualified first aid personnel available at
the maintenance site and one available at the production site. Each
first aider is trained in the use of Oxyviva equipment and the Heart
Start machine.
o

Reg. 4.13: The site appears to meet all regulatory requirements for
training of employees and the maintenance of training records. The
Industrial Hygiene Department conducts refresher training on an
annual basis.

This training includes the use of MSDSs.

Training

records are kept on a computer program (the Learning Management
System) that is maintained by the Training Department.
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4.3.16

Organisation of Work

This element was examined with the aid of Booklet 4 (Appendix 7).
Twenty-two lines of inquiry were pursued under the principal headings of
leadership, commitment, planning, organisation, training, communication
and measurement. Table 10 below provides a summary of the response

from Facility Two to the questions raised in the booklet. Self-ratings fall
into four categories - Poor, Fair, Good or Excellent. The interviewee rated

twenty of the twenty-two elements as "Good" or "Excellent", thereby

.

activating follow-up questions about key initiatives and success factors .

Elements allocated a

"Fai~'

raling in the table that follow are usually

associated with programs or efforts that are still at an early stage of

development or are carried out sporadically.
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4.3.18

Risk Assessment

This element was also examined with the aid of Booklet 5 (Appendix 7).

Six lines of inquiry were pursued via questions on the existence and
effectiveness of sampling plans and schedules, qualitative assessment

programs, quantitative assessment programs, statistical treatment of
sampling results, exposure baselines and record-keeping. Table 12 below
provides a summary of the response from Facility Two

to the questions

raised in the booklet. Self-rating categories are as described earlier. The

interviewee rated all six of the sub-elements as "Good", thereby activating
follow-up questions about key initiatives and success factors.
4.3.19

Risk Control

This element was also examined with the aid of Booklet 5 (Appendix 7).

Six lines of inquiry were pursued via questions on processes for feasibility
assessment and priority setting (for OHS controls), together with the

effectiveness of substitution/elimination activity, procurement controls,
engineering controls, administrative/work practice controls and personal
protective equipment controls. Table 13 below provides a summary of the
response from Facility Two to the questions raised in the booklet. Self-

rating categories are as described earlier. The interviewee rated all six of
the sub-elements as "Good", thereby activating follow-up questions about

key initiatives and success factors.
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4.3.20

Industrial Hygiene Program Development

This element was also examined with the aid of Booklet 5 (Appendix 7).
Eleven characteristics accompany a Stage I (beginning) program, thirteen
are used to describe a Stage II (improving) program and twenty are used
to describe a Stage Ill (advanced) program.
Based on the criteria used in Booklet 5, Facility Two has an "advanced"
industrial hygiene program, characterised by the follo)'ling features:
•

The IH program is very visible, and there is wide involvement and
ownership by stakeholder groups.

•

Policies have been endorsed by management and are effectively
supported, communicated and deployed.

•

Hygiene-specific items feature in the business plans for the facility.

•

Roles and

•

Goals, objectives and measurement criteria are established for each

accountabil~ies

are clearly established.

program element.
•

A performance evaluation system is applied to the achievement of
goals and objectives by line managers.

•

Job dictionaries and exposure baselines have been fully developed.

•

Chemical inventories and hazard communication programs are well
developed.

•

Line management understands and applies the hierarchy of controls

•

Employees avoid identified health hazards and use the protective
devices as supplied.

•

Expectations for behaviour have been well developed via rules and
procedures.

•

The effectiveness of engineering controls is measured at installation
and periodically thereafter (eg by re-evaluation of employee exposure).

•

Records are kept of maintenance, inspection and operation of control
devices.

•

Formal arrangements in place for contractors to provide information on
hazardous materials and equipment they intend to utilise on-site.

•

Formal programs are in place for induction and refresher training.
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•

Advanced software is used to assist with sample scheduling, statistical
treatment of data, the establishment of exposure baselines and the
generation of reports.

•

IH professionals are extensively networked to government agencies,
industry bodies, universities and other sources of expertise.

•

Programs are directed by, or guided by, experienced hygienists certified
for comprehensive practice of Industrial Hygiene by the American
Board of Industrial Hygiene or an equivalent professional organisation.

•

Programs frequently exceed the requirements set by Government.

•

Arrangements are in place to securely archive all key facility records in
relation to Industrial Hygiene.

4.3.21

People Initiatives

This element was examined wtth the aid of Booklet 6 (Appendix 7). Eight

lines of inquiry were pursued via questions on the existence and
effectiveness of behavioural safety programs, task observation programs
(a component wtthin a broader behavioural safety program), motivation
and recognttion programs, attitude surveys, morale surveys, safety
(management) contact programs, compliance surveys relating to the use
of personal protective equipment and site promotional efforts for OHS.
Table 14 below provides a summary of the response from Facility Two to
the questions raised in the booklet.
described

ea~ier.

Self-rating categories are as

Tha interviewee rated five of the eight sub-elements as

"Good", thereby activating follow-up questions about key initiatives and
success factors attached to these.
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4.4

Facility Three

4.4.1

The Operatio.1

Facility Three was a plflnt involved in the manufacture of a broad range of

chemicals for mineral procesaing and agricultural markets in Western
Australia and interstate. In addition, there are tank terminal facilities for
bulk liquid storage ana petroleum products. together with transport

operations involving the movement of Dangerous Goods to customer
fadlities.

The main raw materials are sulphuric acid, caustic soda, alumina, copper,
ammonia, carbon disulphide, silicate glass and sand.

The main end

products are copper sulphate, aluminium sulphate, xanthates, sodium
aluminate, granulated products, ammonium chloride, sodium silicates and

sulphur products.

The main waste materials are solid wastes (mainly

copper-based salts) and these are disposed of to secure landfi!l.

A schematic representation of the three principal site functions is provided
in Figure 18.

4.4.2

The Workforce

The workforce numbers 176 full-time, permanent employees - split

between 24 in the administration and management group, 83 in production
roles. 46 engaged in maintenance and 23 with transport roles.

Shift

patterns are variable across different operations within the facility,

although they tend to be mainly 8 or 12 hour shifts spread across 6 or 7

days. There are no permanent contractors on site. Contractors are used
on an "as needed" basis and numbers may vary from one or two per week
up to 10-15 or more during major projects.
The location has a low rate of labour turnover and there are many
employees with more than 10 years of service at the site.
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Supervisor act in suppo'l These people are aided in their efforts by a

plant safety committee structure that involves management and members
of the workforce. The underpinning philosophy at the site is that safety is
the responsibility of a// personnel.

4.4.4
•

Principal OHS Issues and Challenges

Physical hazards:

Steam pipes, liquid outlets, valves, flexible product

hoses, reaction pressure vessels, overhead structures, elevated work
areas and traffic movement on site.
•

Chemical hazards: The principal site chemicals fall into three of the

classes nominated in the Australian Dangerous Goods Code, namely
Class Three (Flammable Liquids), Class Six (Poisonous and Infectious
Substances) and Class Eight (Corrosives). Minor use materials, such

as abrasives,

cleaning agents, oils

and

greases, surfactants,

adhesives, sealants, solvents, surface coatings and similar, are dealt
with as second level1tems and are covered by a MSDS system. There
are about 120 materials on site of which about two-thirds fall into the

second category.

•

Biological hazards: There are no significant biological hazards.

•

Ergonomic hazards: There are manual handling issues associated with
finished product packaging and material movements. Lifting, pushing,

pulling, twisting, awkward postures, repetitive motion and similar have
potential to produce ergonomic injury.
4.4.5

Other Relevant Information

The facility has developed a culture of shared responsibility of EHS across
the spectrum of its workforce. As part of this approach, the Company has
implemented an Integrated Risk Management System.

Supporting

documents were provided to the researcher. These took the form of a
Safety, Health & Environmental Policy and Procedures Manual, Site
Layout diagrams and a copy of the facility's organisation chart.

There is a safety incentive program in place.

This involves a cash

payment to all employees if there are no lost time injuries over a threemonth period.
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The facility sponsors a compliance audit every 12 months. This is carried
out by external consultants and has the endorsement and scrutiny of the
Department of Industry and Resources of Western Australia. In its latest
audit, the site was audited against the 21 elements of its Integrated Risk
Management System Manual. These included hazard identification, safe

work practices, emergency planning, permit-to-work systems, employee
consultation, and similar.

Compliance scores for individual elements

varied from 70 - 100%, with a mean score of 92%.

In addition to the

above, 6-monthly ISO 9000 audits and 12-monthly OHS & E insurance

audits are conducted.
In 2002, the site experienced a zero Lost Time Injury Frequency Rate.

4.4.6

Organisational Effectiveness

The questions posed in Booklet 2, under the heading "general OHS", are

designed to provide a preliminary gauge of organisational effectiveness.
The location repiesentative responded in the affirmative to all nine

questions. Thus, the facility has in place:
•

A clearly expressed OHS policy.

•

A philosophy and commitment to exceed minimum standards.

•

Integration of OHS into the key business functions of planning,
organising, leading, controlling and evaluating.

•

Clearly defined OHS perlormance expectations and measures for all

levels in the organisation.
•

Injury management plans.

•

Clear evidence of management involvement and commitment to OHS.

•

Clearly assigned OHS responsibilities for managers and supervisors,

expressed in terms of their normal duties.
•

Commitment and involvement of employees, with formal and informal

structures to encourage their participation.
•

A generally held view within management that Corporate investment in
OHS is good business practice.
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4.4.7

Benchmarking, Best Practice and Technology Transfer

The location representative indicated that the facility had not previously
been involved in a formal OHS benchmarking exercise, structured
technology transfer activities in OHS or with any structured activities
aimed at identifying best practice with respect to OHS. However, the site
does engage in formal OHS audit activity, as described earlier.

4.4.8

Self-Ranking in OHS

The location representative thought that his site would rate in the top 25
percent of comparable sites within Western Australian Industry. He based

this on his knowledge of systems and procedures in place at his site,
together with the low incidence of chemical-related injury and

near~miss

experience at the facility. He also had some anecdotal information from
his external professional network and from suppliers and others who move

from site to site.
4.4.9

Potential Benchmarking Partners

Three organisations were nominated as ..most admired" in terms of their
management of OHS. These were the DuPont, Dow and General Electric
organisations. Within Australia, the Alcoa and BHP OHS systems were
rated highly.
4.4.1 0

Chemical Safety Preliminary Questionnaire

In relation to the chemical safety questionnaire presented in Part B of
Booklet 2, the location representative responded to ten of the eleven
elements in the affirmative.

Thus, the facility is characterised by the

following:
•

Roles and responsibilities have been clearly assigned.

o A current hazardous materials inventory is available.
•

Material Safety Data Sheets (MSDSs) are available for every chemical
entering or leaving the site.

•

An MSDS will normally accompany the first supply of a hazardous
material to the location.
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•

There is interaction between the Purchasing and Safety/Health groups

to screen new materials requested for purchase.
•

There is a system to prevent

non~approved

chemicals coming onMsite

and for ensuring that those chemicals that are on-site have been
approved.
•

There is a system to track where and how much chemical usage

occurs ori-site.
•

The site complies wilh all relevant legal requirements for the safe

storage, transport, issue, use and disposal of hazardous materials
employed or generated by the on-site operations.

•

Labels and warning signs are posted for every hazardous material
used on-site or sent elsewhere from the site.

•

Contractors are expected to meet similar requirements and standards
with respect to the hazardous materials they bring onto the site.

However, there is no published policy on the management of hazardous
materials. The latter falls under the Company's broader policy statements
for EHS.

4.4.11

Flow Chart

There are several controls built into the process for procurement of

hazardous substances.

These cover access through the Stores

requisition system, by purchase requisition and by direct ordering through

a Supply catalogue of maintenance and office consumables. Purchases

by credit card are restricted to supervisor level personnel, or higher.
Figure 19 represents a simplified version of the steps used at Facility

Three to vet and control access of new chemicals to the site.
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"

4.4.12

Critical Success Factors

The site representative was asked to nominate the four most critical

success factors in relation to chemical safety at the location.

He

nominated:
•

Effective communication of relevant safety issues.

•

Structured education and training procedures.

•

Employee awareness.

•

A strong safety culture.

4.4.13

Performance Measurement

The traditional lagging indicators of OHS performance are qutte prominent
at the facility. There is a close focus on Lost Time Injury Frequency Rate
(LTIFR) - a measure used widely by Government and Industry

organisations throughout the country. Also, an internal measure, referred
to as Medical Treatment Injuries (MTis), is used to track injuries that
require more attention than a first aid treatment.

Injury-free events (IFEs)

are another important measure. These cover near miss situations and
hazardous situations where action is needed to reduce the level of risk.
Reporting of IFEs is facilitated by the ready availability of computers - on

average, there is one computer for every two employees.

Non~

confonnance reports and housekeeping checks are also monitored.
Leading indicators of performance have been appliP.d in several areas the number of HSE audits completed, close out or flnalisation of audit

recommendations and HSE surveys and
4.4.14

Innovations in Chemical

questionnoir~s.

Safe~.

The facility has developed a series of in-house Computer Based Training
(CBT) programs tor its most common and high-risk hazardous substances.
The CBT currently includes packages for sulphuric acid and caustic soda,
but is being further developed to include a range of other materials. Risk

assessments have been carried Ollt on all significant materials and
records are kept on these.
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4.4.15

Compliance

Th!J facility is different from the other participaling sites in that its
occupational health and safety activities are covered by Worksafe Western

Australia, while its Dangerous Goods activities are under the auspices of
the Department of Industry and Resources (fonnerly, the Department of

Minerals and Petroleum Resources). Since the regulatory requirements
relating to hazardous substances are virtually identical for mining vs nonmining sites, it was decided, in the interests of consistency, to persevere
with use of Booklet 3 (Appendix 7) and the Western Australian Mines
Safety and Inspection Regulations 1995 for this application.

•

Reg. 7.21: The Material Safety Data Sheets (MSDSs) held on site are
in the Worksafe Australia !annat and are current (by definition, less
than 5 years old). These are sourced from an external provider, Chern

Alert, and a contract is in place to give effect to this service. There is
no archiving of MSDSs that relate to superseded materials or earlier
formulations.
•

Reg. 7.22:

Containers are generally of suitable design and

manufacture and meet the requirements of the Australian

Danger~us

Goods Code.
•

Reg. 7.23: Some containers that are used on site are returned to the

supplier. Others are disposed of to a Government-controlled, secure
landfill site.
•

Reg. 7.24: Materials coming onto the site (and exiting from the site)
appear to be labelled in accordance with the Australian Dangerous

Goods Code. There is little need to decant into smaller containers for
on-site US13.
•

Reg. 7.:l5:

MSDS registers are well developed and maintained.

MSDS infonnation is freely accessible to employees and the register

contains details of risk assessments carried out in accordance with the
regulations.
•

Reg. 7.26: Work procedures, rules and training are applied to ensure
that persons working in enclosed spaces are aware of the potential
risks attached to the use of hazardous substances in those spaces.
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e Reg. 7.27: Qualitative and quantitative risk assessments have been
carried out, as appropriate, and are formally documented. A copy of
the site Hazard Register was sighted.
•

Reg. 7.28: The hierarchy of controls is well understood and deployed
on the site.

Suitable procedures and arrangements apply to the

application of engineering, administrative and work practice controls,
and personal protective equipment controls.

•

Reg. 7.29: Atmospheric monitoring programs are under the direction
of the HSE&Q Manager.

Efforts have been directed at high-risk

contaminants such as carbon disulphide, acid mist, copper sulphate

dust and ammonium chloride mist. Most exposure levels are
consistently below those identified in Worksafe Australia's Exposure
Standards.
•

Reg. 7.30: Health surveillance programs well developed. These are
under the direction of the HSE&Q Manager. Health assessments are
carried out at initial employment and periodically thereafter. Employee
health checks are provided on a voluntary basis and are available
annually.

•

Reg. 4.24-4.29:

The site appears to meet regulatory requirements

relating to provision of appropriate equipment, facilities and services for
first aid. There are three first aid stations on the site.
•

Reg. 4.13: The site appears to meet all regulatory requirements for

training of employees and the maintenance of training records.
4.4.16

Organisation of Work

This element was examined with the aid of Booklet 4 (Appendix 7).
Twenty-two lines of inquiry were pursued under the principal headings of

leadersh!p, commitment, planning, organisation, training, communication
and measurement. Table 15 below provides a summary of the response
from Facility Three to the questions raised in the booklet. Self-ratings fall
into four categories - Poor (P), Fair (F), Good (G) or Excellent (E). The
interviewee rated thirteen of the twenty-two elements as "Good", thereby
activating follow-up questions about key initiatives and success factors.
Elements allocated a "Fair" rating in the table that follow are usually
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Based on the criteria used in Booklet 5, Facility Three has an 'Improving"
industrial hygiene program, with some elements of an advanced program.

4.4.21

People Initiatives

This element was examined with the aid of Booklet 6 (Appendix 7). Eight
lines of inquiry were pursued via questions on the existence and

effectiveness of behavioural safety programs, task observation programs
(a component within a broader behavioural safety program). motivation
and recognition programs, attitude swveys, morale surveys, safety
(management) contact programs. compliance surveys relating to the use
of personal protective equipment and site promotional efforts for OHS.
Table 19 below provides a summary of the response from Facility Three to
the questions raised in the booklet.

Self-rating categories are as

described earlier. The interviewee rated two of the eight sub-elements as
"Good", thereby activating follow-up questions about key initiatives and
success factors attached to these. Attitude surveys have been applied,

with some success. A copy of the most recent version was provided. It
was noted that the site has programs under development for behavioural

safety, task observations and motivation/recognition initiatives.
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4.5

Facility Four

4.5.1

The Operation

Facility Four was represented by a large contract-mining organisation.

The Company operates in various parts of Australia and overseas.

For

the present purpose, its underground gold mining operations for a client
company in the Murchison District of Western Australia is being
considered.

The client organisation has underground mining, above

ground mining, drilling and other services carried out by separate

contractors (see Facility Five description).
The main raw materials are raw earth materials, fuels, lubricants and

explosives.

End products are gold-bearing ore and waste rock. other

waste materials include oil, lyres. household waste, plant and equipment

The process engaged in at Facility Four is the extraction of ore and waste
rock from two underground mines. The rock is drilled and fired with an
explosive charge. Material is then loaded into haul trucks and transported
to allocated locations on the surface. Workshop facilities and personnel
are located throughout the operation and their purpose is to carry out
repairs to plant and equipment.

The general plant consists of multi-boom

drills, LHD (load-haul-dump) units, haul trucks, charge-up equipment, mine
service equipment

and

light

vehicles.

Housing

and

messing

accommodation is provided on-site.
A process description is provided in Figure 21.

4.5.2

The Woridorce

The workforce numbers 90 full-time employees - split between 63 in
production,

20 in maintenance and

7 in the administration and

management group. Additionally, there are 20 sub-contractor employees.
A rotating 12-hour shift pattern is used, with the fly-in/fly-out workforce onsite for 14 days before having 7 days off. The company has a relatively
low labour turnover compared to its peers in the contract mining industry.
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4.5.4
•

Principal OHS Issues and Challenges

Physical hazards: Are those associated with the use of mobile and
fixed equipment, heat, cold, fire, noise, vibration, electrical hazards,
fatigue, ground movement and remote lifestyle living.

•

Chemical hazards: Dust, fuels, oils and lubricants, explosives, cement
products, cleaning agents, carbon monoxide and oxides of nitrogen.

•

Biological hazards: Human waste, food products, personal hygiene

and airborne viruses.
•

Ergonomic hazards: Lifting,

pushing, pulling, twisting, awkward

postures, repetitive motion and similar

~

associated with use of office

and workshop equipment, operation of mining equipment and vehicles,
portable power tools and equipment repair underground.

4.5.5

Other Relevant Information

In 2002, Facility Four experienced a Lost Time Injury Frequency Rate of
3.2 per 1,000,000 hours worked.

The dominant sources of injury are

occurrences described as "struck by", "caught between" and "contact
with", along with falls and over-exertion type injuries.

Chemical-related

injury is a minor component of the incident experience at the location.
4.5.6

Organisational Effectiveness

The questions posed in Booklet 2, under the heading "general OHS", are

designed to provide a preliminary gauge of organisational effectiveness.
The location representative responded in the affirmative to all nine

questions. Thus, the facility has in place:
•

A clearly expressed OHS policy.

•

A philosophy and commitment to exceed minimum standards.

•

Integration of OHS into the key business functions of planning,
organising, leading, controlling and evaluating.

•

Clearly defined OHS performance expectations and measures for all

levels in the organisation.
•

Injury management plans.

•

Clear evidence of management involvement and commitment to OHS.
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•

Clearly asaigned OHS responsibilities for managers and supervisors,
expressed in terms of their normal duties.

•

Commitment and involvement of employees, with formal and infomnal
structures to encourage their participation.

•

A generally held view within management that Corporate investment in
OHS is good business practice.

4.5.7

Benchmarking, Best Practice and Technology Transfer

The location representative indicated that previous efforts with respect to
external OHS benchmarking have been of a very limited nature - of a type

characterised by informal discussions with peers on items of common
interest.

4.5.8

Self-Ranking in OHS

The location representative thought that his Company's operations at the
site would rate in the top twenty five percent of sites within the Mining
Industry of Western Australia. He based this on his knowledge of systems
and procedures in place at his site, together with the incidence of injury at
the facility compared to equivalent Industry sectors.

4.5.9

Potential Benchmarking Partners

The location representative indicated that the annual MINEX awards,
referred

to

earlier, are designed to identify and acknowledge elements of

best practice within the Australian Mining Industry and that this would
suggest a potential source of benchmarking partners.

4. 5.10

Chemical Safety Preliminary Questionnaire

In relation to the chemical safety questionnaire presented in Part B of
Booklet 2, the location representative responded to all elements in the
affirmative, although he noted that there were exceptions in some
instances. In broad temns, the facility is characterised by the following:
•

A published policy on the management of hazardous materials.

•

Roles and responsibilities have been clearly assigned.

•

A current hazardous materials inventory is available.
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•

Material Safety Data Sheets (MSDSs} are available for every chemical
entering or leaving the site.

•

An MSDS will norr,,oally accompany the first supply of a hazardous
material to the location.

•

There is interaction between the Purchasing and Safety/Health groups

to screen new materials requested for purchase.

•

There is a system to prevent non-approved chemicals coming on-site
and for ensuring that those chemicals that are on-site have been
approved.

•

There is a system to track where and how much chemical usage

occurs on-site.
•

The site complies with all relevant legal requirements for the safe
storage. transport. issue, use and disposal of hazardous materials
employed or generated by the on-site operations.

•

Labels and warning signs are posted for hazardous materials used onsite or sent elsewhere from the site.

•

Sub-contractors are expected to meet similar requirements and
standards with respect to the hazardous materials they bring onto the

site.
4.5:11

Flow Chart

The purchasing arrangements at Facility Four are relatively simple.

The

range of chemicals used is modest and the Project Manager signs every

purchase requisition.
Figure 22 represents a simplified version of the steps used at Facility Four
to vet and control access of new chemicals to the site.
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4.5.12

Critical Success Factors

The site representative was asked to nominate the four most critical
success factors In relation to chemical safety at the location.

He

nominated:
•

Training modules developed for the storage, use, handling and
transportation of explosives.

•

Bulk supply of chemicals such as fuels and explosives (to minimise
manual handling problems}.

•

Use of a chemical database (Chem Alert}.

•

Working with a minimal number of suppliers, well versed in the

Company's requirements.
4.5.13

Perfonnance Measurement

The traditional lagging indicators of OHS perfonnance are quite prominent
at the facility. There is a close focus on Lost Time injury Frequency Rate
(LTIFR} - defined as injury resulting in at least one complete lost shift.
Medical Treatment Injuries (MTis} are tracked - these relate to injuries
requiring treatment by a doctor but not resulting in a lost shift. A third
measure is referred to as Minor Injury (MI).

This covers injuries that

require first aid treatment only. In addition, severity (duration} of injuries is
tracked, along with compensation costs.

Incident reports, hazard logs,

and equipment damage reports are other sources of information.
Leading indicators of pertonnance have been applied in several areas of
OHS. These take the form of workplace inspections, task observations,
pre-start checks, workplace checklists, Job Safety Analyses (JSAs),
induction and refresher training records, together with records from preshift meetings and safety meetings.
4.5.14

Innovations in Chemical Safety

Site operations were able to demonstrate several initiatives and
Innovations that could be of potential interest to other organisations.
In brief, these cover:
•

Portable, mobile bulk underground re-fuelling facility.

•

Provision of bulk fuel, oil and grease facilities within the workshop.
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•

Supply of explosives in 1000 kg bulk bags (to avoid use of 25 kg bags
with attendant manual handling rtsks).

•

Supply of non-toxic and environmentally safe degreasing produclJ.

In a more general, OHS sense:
•

Strategic planning, with very structured Key Performance Indicators
(KPis).

•

Deployment of the electronic B-Safe Safety Management System.

e Safety initiatives to effect cultural change and behavioural change.
•

Robust structural systems that are in place to support safety efforts.

•

Application of the four main daily/monthly rtsk management activities monthly

inspection

reports,

daily

workplace

inspections,

task

observations and pre-start checks.

4.5.15

Compliance

This element was examined with the aid of Booklet 3 (Appendix 7) and the
Western Australian Mines Safety and Inspection Regulations 1995.
•

Reg. 7.21: The Matertal Safety Data Sheets (MSDSs) held on site are

in the Worksafe Australia format and are current (by definition, less
than 5 years old). These are sourced from ar. external provider, Chern
Alert, and a contract is in place to give effect lo this service. There is
no archiving of MSDSs that relate to superseded matertals or earlier
formulations.

• Reg. 7.22:

Containers are generally of suitable design and

manufacture.

• Reg. 7.23: Many of the more substantial containers that are used on
site are returned to the supplier and are then recycled.

• Reg. 7.24: Matertals coming onto the site appear to be labelled in
accordance with the Australian Dangerous Goods Code.

However,

there appears to be some variability in practices attached lo the use of
labels when transferring chemicals from supplier-provided containers

to smaller, site-issued containers.

• Reg. 7.25:

MSDS registers exist and information is available to

employees. However, some deficiencies exist in relation to details of
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risk assessments carried out under Regulation 7.27 and mechanisms
for updating MSDSs in the register.

•

Reg. 7.26:

Some deficiencies exist in relation to work procedures,

rules and training that are applied to ensure that persons working in
enclosed spaces are aware of the potential risks attached to the use of
hazardous substances in those spaces.
•

Reg. 7.27: Some deficiencies exist in relation to the conduct of fonnal

risk assessments and formal documentation to go with this.
•

Reg. 7.28: The hierarchy of controls is understood and deployed on

the site to a limited extent.

In general, suitable procedures and

arrangements apply to the application of engineering, administrative

and work practice controls, and personal protective equipment
controls.
•

Reg. 7.29:

Atmospheric monitoring programs are undertaken, with

emphasis on blast fume and respirable dust levels.

Most air

contaminant levels are below those identified as acceptable in
Worksafe Australia's Exposure Standards.
•

Reg. 7.30: Health surveillance programs are limited to those specified

in the Government's Mines Medical requirements.
•

Reg. 4.24-4.29:

The site appears to meet regulatory requirements

relating to provision of appropriate equipment, facilities and services for
first aid.
•

Reg. 4.13: The site appears to meet most regulatory requirements for

training of employees and the maintenance of training records. Some
opportunities exist in relation to training employees in the use of an
MSDS.

4.5.16

Organisation of Work

This element was examined with the aid of Booklet 4 (Appendix 7).
Twenty-two lines of inquiry were pursued under the principal headings of

leadership, commitment, planning, organisation, training, communication
and measurement. Tab!e 20 below provides a summary of the response
from Facility Four to the questions raised in the booldet. Self-ratings fall
into four categories - Poor, Fair, Good or Excellent. The interviewee rated
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fifteen of the twenty-two elements as "Good", thereby activating follow-up

questions about key initiatives and success factors. Elements al!ocated a
"Fair" rating in the table that follow are usually associated with programs or
efforts that are still at an early stage of development or are carried out
sporadically.

"Poor" or "Not used" was applied as a rating in the sense

that the element was non-existent at the location. There may be valid
reasons for that. It may not have been needed, H may not be appropriate,

or an alternative approach may have been used to achieve the same end
point.
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4.6

Facility 5

4.6.1

The Operation

Facility Five was a gold mining, milling and extraction operation in the
Murchison District of Western Australia, some 560 km north-east of Perth.
Mining of ore is carried out by mining contractors and encompasses
above· and below-ground operations.

The Company carries out gold

extraction via a Carbon-in-Leach (CIL) Process Plant. It generates its own

power. The main raw materials for the facility are sodium cyanide, caustic
soda, hydrochloric acid, lime, LPG, liquid oxygen and diesel fuel. The end
product is gold bullion.
Material left over after the extraction of gold is disposed of

to a tailings

area. There is some re-use of old tailings deposits and about 25% of the
materials processed by the mill are from this source. The gold content is
high enough

to make extraction from waste an economically feasible

exercise.
A simplified description of the CIL Process is provided in Figure 24.
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4.6.2

The Workforce

There are 83 full-time, pennanent Company employees at the site - 13 in
administration, 22 in mining, 31 in metallurgy, 10 in geology and 7 in
exploration. There are three principal contracting organisations on site
and these are engaged in underground mining, surface mining and
diamond drilling operations. In total, there are 304 people at the site. The
mine is run on a continuous shift basis.

Arrangements are variable,

although most employees work a nine-day fortnight or a two-weeks on,
one week off pattern.
4.6.3

Organisation for OHS

The location has a loss control coordinator and a loss control
administrator.

The coordinator reports functionally to a loss control

manager who has broader corporate responsibilities. There is an

emphasis on first-aid training and emergency response capability at the

site.
4.6.4
•

Principal OHS Issues and Challenges

Physical hazards: Noise, vibration, ionising radiation, and thennal

stress.
•

Chemical hazards: Gold-bearing

ore dust, tailings dust, alkaline

materials, acid materials, heavy metals, welding fume, combustion
gases and industrial chemicals (garnet-based abrasive blasting
materials, LPG, oxygen and other compressed gases, cleaning agents,
oils and greases, surfactants, adhesives, sealants, solvents, spray
paint, insecticides, herbicides and similar}.
•

Biological hazards: None apparent.

•

Ergonomic hazards:

Lifting, pushing, pulling, twisting, awkward

postures, repetitive motion and similar have potential to produce
ergonomic injury.
4.6.5

other Relevant lnfonnation

The facility changed hands last year and now belongs to an international
mining operation. It benefits from the OHS knowledge and experience
within the wider organisation. The site also draws. from the procedures
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and systems that were available to ~ under previous ownership

arrangements.
The Department of Minerals and Petroleum Resources of Western
Australia conducted an audit of management systems at Facility Five in
December 2001.

The site obtained a score of 94% - based on the

structure described by DMPR (2002) and referred to earlier.

Figures

provided by the State Mining Engineer (M. Knee, personal communication,
2003) indicate that 128 mine sites and mineral processing operations in
Western Australia have been audited in this way over the past five years.
Scores ranged from 35% to 99%, with a mean of 76%. Thus, the site is in
the top bracket of performers, as measured by the Department's audit
system.
In 2002, the site experienced a Lost Time Injury Frequency Rate of 2.4 per
1,000,000 hours for all employees (including contractors) and a zero rate
for Company employees only.

4.6.6

Organisational Effectiveness

The questions posed in Booklet 2, under the heading "general OHS', are
designed to provide a preliminary gauge of organisational effectiveness.
The location representative responded in the affirmative to all nine
questions. Thus, the facility has in place:
•

A clearly expressed OHS policy.

•

A philosophy and commitment to exceed minimum standards.

•

Integration of OHS into the key business functions of planning,
organising, leading, controlling and evaluating.

•

Clearly defined OHS performance expectations and measures for all
levels in the organisation.

•

Injury management plans.

•

Clear evidence of management involvement and commitment to OHS.

•

Clearly assigned OHS responsibilities for managers and supeJVisors,
expressed in terms of their normal duties.
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•

Commitment and involvement of employees, with fonnal and informal

structures to encourage their participation.
•

A generally held view within management that Corporate investment in
OHS is good business practice.

4.6.7

Benchmarking, Best Practice and Technology Transfer

The location representative indicated that previous efforts with respect to
external OHS benchmarking have been of a very limited nature- of a type

characterised by site visits and unstructured discussions on a few items of
interest.
4.6.8

Self-Ranking in OHS

The location representative thought that her site would rate in the top ten
percent of sites within the Mining Industry of Western Australia.

She

based this on her knowledge of systems and procedures in place at her
site, together with the low incidence of chemical-related injury and nearmiss experience at the facility. She also had some anecdotal information
from her external professional network and from suppliers and others who

move from site to site.

4.6.9

Potential Benchmarking Partners

The location representative nominated t\vo organisations in South Africa
as most admired in tenns of performance and reputation for excellence in
OHS. These were South African Breweries and the South African Paper
and Pulp Industry (SAPPJ). She acknowleclged that the Western Mining
Corporation, a previous owner of the facility, had contributed a Jot to the
OHS knowledge and systems within her site.

4.6.10

Chemical Safety Preliminary Questionnaire

In relation to the chemical safety questionnaire presented in Part B of
Booklet 2, the location representative responded to all elements in the
affirmative. Thus, the facility is characterised by the following:
•

A published policy on the management of hazardous materials.

•

Roles and responsibilities have been clearty assigned.
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• A current hazardous materials inventory is available.
•

Material Safety Data Sheets (MSDSs) are available for every chemical
entering or leaving the site.

•

An MSDS will nonnally accompany the ~rst supply of a hazardous
material to the location.

•

There is interaction between the Purchasing and Safety/Health groups

to screen new materials requested for purchase.
• There is a system to prevent non-approved chemicals coming on-site
and for ensuring that those chemicals that are on-site have been
approved.

•

There is a system to track where and how much chemical usage
occurs on-site.

•

The site complies with all relevant legal requirements for the safe

storage, transport, issue, use and disposal of hazardous materials
employed or generated by the on-site operations.

•

Labels and warning signs are posted for every hazardous material
used on-site or sent elsewhere from the site.

•

Contractors are expected to meet similar requirements and standards
wtth respect to the hazardous materials they bring onto the site.

4.6.11

Flow Chart

The purchasing arrangements at Facility Five are relatively simple.

The

range of chemicals used is modest and the Loss Control Coordinator signs
every purchase requisition that relates to hazardous materials.
Figure 25 represents a simplified version of the steps used at Facility Five

to vet and control access of new chemicals to the site.
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4.6.12

Critical Success Factors

The site representative was asked to
success factors in relation

no~inate

the four most critical

to chemical safety at the location.

She

nominated:
•

Use of the Chern Alert materials infonnation service.

•

Adherence to procedures.

•

Use of a system to address ordering, vetting, supply and distribution of

hazardous materials.
•

Deployment

of

personal

protective

equipment

systems

and

procedures.
4.6.13

Perfonnance Measurement

The traditional lagging indicators of OHS performance are quite prominent
at the facility. There is a close focus on Lost Time Injury Frequency Rate
(LTIFR) - defined as injury resulting in at least one complete lost shift.
Medical Treatment Injuries (MTis) are tracked - these relate to injuries
requiring treatment by a doctor but not resulting in a lost shift. A third
measure is referred to as Minor Injury (MI). This covers injuries that

require first aid treatment only.
Leading indicators of perfonnance take the form of workplace inspection
outcomes, task observations, pre-start checks, workplace checklists, job
safety analyses, induction and on-going training records, pre-shift
meetings and safety meetings.
4.6.14

Innovations in Chemical Safety

The location was able to demonstrate several strengths that ·oould be of
potential interest to other organisations. Most relate to aspects of OHS
that are

~roader

than chemical safety.

Details are provided in the sections that follow but, in brief, these cover:
•

The Safety Management System

•

The 'Whole of Mining Risk Assessment•.

•

Reporting protocols.

•

Site induction training programs based on use of CO-Rom tools.
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•

Accident investigation.

4.6.15

Compliance

This element was examined with the aid of Booklet 3 (Appendix 7) and the
Western Australian Mines Safety and Inspection Regulations 1995.
•

Reg. 7.21: The Material Safety Data Sheets (MSDSs) held on site are
in the Worksafe Australia format and are current (by definition, less
than 5 years old). tn the main, an external party that specialises in this

area provides these.

Hard copy versions are kept in crisis

management lockers.
•

Reg. 7.22:

Containers are generally of suitable design and

manufacture. There was some variability around the site in terms of
the practices swrounding the transfer of bulk supplies to more suitable
smaller containers.
•

Reg. 7.23: Many of the more substantial containers that are used on
site are returned to the supplier and are then recycled.

Those that

remain are disposed of to a local landfill site.
•

Reg. 7.24: Materials coming onto the site appear to be labelled in

accordance with the Australian Dangerous Goods Code. However,
there appears to be some variability in practices attached to the use of
labels when transferring chemicals from supplier-provided containers

to smaller,
•

site~issued

containers.

Reg. 7.25: MSDS information is freely accessible to employees and

the MSDS register contains details of risk assessments carried out in
accordance with the regulations.
o Reg. 7.26: Work procedures, rules and training are applied to ensure
that persons working in enclosed spaces are aware of the potential
risks attached to the use of hazardous substances in those spaces.
•

Reg. 7.27: Qualitative and quantitative risk assessments have been
carried out, as appropriate, and are formally documented.

•

Reg. 7.28: The hierarchy of controls is understood and deployed on
the site.

Suitable procedures and arrangements apply to the
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application of engineering, administrative and work practice controls,
and personal protective equipment controls.
•

Reg. 7.29: Atmospheric monitoring programs are carried out by an

external organisation, "Baseline". Most, but not all, exposure levels are
consistently below those identified in Worksafe Australia's Exposure
Standards.
•

Reg. 7.30: Health surveillance programs are also highly developed.

These are under the direction of a part-time Occupational Physician.
Health assessments are carried out at initial employment and
periodically thereafter.
•

Reg. 4.24-4.29:

The site appears to meet regulatory requirements

relating to provision of appropriate equipment, facilities and services for
first aid.
•

Reg. 4.13: The site appears to meet all regulatory requirements for

training of employees and the maintenance of training records.
4.6.16

Organisation of Work

This element was examined with the aid of Booklet 4 (Appendix 7).
Twenty-two lines of inquiry were pursued under the principal headings of

leadership, commitment, planning, organisation, training, communication
and measurement. Table 25 below provides a summary of the response
from Facility Five to the questions raised in the booklet. Self-ratings fall

into four categories - Poor, Fair, Good or Excellent. The interviewee rated
20 of the 22 elements as "Good" or "Excellent", thereby activating follow-

up questions about key initiatives and success factors. Elements allocated
a "Fair" rating in the table that follow are usually associated with programs
or efforts that are still at ar> earty stage of development or are canried out
sporadically.
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4.6.20

Industrial Hygiene Program Development

This element was also examined with the aid of Booklet 5 (Appendix 7).
Eleven characteristics accompany a Stage I (beginning) program, thirteen
are used to describe a Stage II (improving) program and twenty are used
to describe a Stage Ill (advanced) program.
Based on the criteria used in Booklet 5, Facility Five has an "improving"
industrial hygiene program, with some elements of"advanced".

4.6.21

People Initiatives

This element was examined with the aid of Booklet 6 (Appendix 7). Eight

lines of inquiry were pursued via questions on the existence and
effectiveness of behavioural safety programs, task observation programs
(a component within a broader behavioural safety program), motivation
and recognition programs, attitude surveys, morale surveys, formal safety
(management) contact programs, compliance surveys relating to the use
of personal protective equipment and site promotional efforts for OHS.
Table 29 below provides a summary of the response from Facility Five to
the questions raised in the booklet.

Self-rating categories are as

described eatlier. The interviewee rated one of the eight sub-elements as
"Good", thereby activating follow-up questions about ~ssociated initiatives

and success factors.

·,•,-
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4.7

Facility 6

4.7.1

The Operation

Facility Six was an open cut, iron ore mining operation in the Pilbara
Region of Western Australia, 1200 kilometres from Perth. The principal
mine is 5 km long and 2 km wide and is the largest single-pit iron ore mine
in the world. Production at the main mine is supplemented by output from

a number of smaller, adjacent mines, known as satellite ore bodies.
The principal waste material is mine rock waste and net acid-generating
rock (pyritic shale).

Unwanted fine materials are transferred to

evaporation ponds.
A process description is provided in Figure 27. The steps involve drilling
of blast holes, blasting with ANFO explosives, excavation of ore and waste

with diesel or electric shovels, and hauling of materials to crushing plant or
overburden storage areas using rear dump trucks.
processing takes place.

From there, ore

There is primary and secondary crushing,

screening, ore beneficiation and train load-out.

The product is then

transported to port and processing facilities that are located on the coast
420 km to the west, before being shipped to steel makers around the
world.
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on, four-day off rotation. There are 12 contracting organisations on-site.
Collectively, these employ 133 people- mostly engaged in blasting

services,

mobile equipment

maintenance,

tyre

management, ore

processing, and planning and development activities.
4.7.3

Organisation for OHS

There is an EHS manager who coordinates environment, health and
safety activities on the site. He is supported by a complement of fire,
security and emergency services personnel, safety and health advisors,
and workers compensation and rehabilitation officers. The location has
the services of a part-time occupational physician (two days per fortnight),
together with two occupational health nurses.

Additionally, the facility

employs a professional Industrial Hygienist.

He is responsible for

recognition, evaluation and control of the various physical, chemical and
biological hazards in the workplace, and also plays a major role in the
chemical safety activities on site. The four full-time safety resources are
allocated to the various departments. They are supported in their efforts
by a strong safety representative system (about 25 on site) -drawn from
the

ran~s

4.7.4

•

of each natural work group.

Principal OHS Issues and Challenges

Physical hazards:
collisions,

Fires, vehicle-vehicle collisions, vehicle-pedestrian

struck-by (falling object) accidents,

ptt wall

failure,

electrocution, working at heights, blasting, structural failure, noise,
vibration and thermal stress.
•

Chemical hazards: Iron ore dust, welding fumes, sulphur dioxide (from
pyritic shales), chlorine gas, asbestos fibres (from building materials),

cleaning agents containing acids and alkalies, solvent-based cements,
cleaners and paints, battery acid, corrosion inhibitor, epoxy resins,
rubber cleaning and vulcanising compounds and biocides. There are
approximately 450 chemicals on site (and in the database).
•

Biological hazards: Potable water quality and legionella.

•

Ergonomic hazards: Key issues are associated with operation of hand
tools such as rattle-guns in mobile equipment workshops.

Ollice
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ergonomics is another area.

The seat change-out policy for heavy

mobile equipment has overcome past problems with seat-related
musculo-skeletal injury.

4. 7.5

Other Relevant Information

The facility belongs to an international metal business that covers different

segrflents, from mining of iron ore through to manufacture of steel. As
such, it obtains leverage and benefits from the OHS knowledge, systems,

procedures, tools and resources that reside within the wider organisation.
Performance expectations cascade down from the divisional level to the
site and, ultimately, through to the individual. A "Road Map to Success"

publication defines the process. Some responsibilities have a statutory
basis.

The roles of Registered Mine Manager and Ventilation Officer

would be examples of this.

The Department :of Minerals and Petroleum Resources conducted an audit
of management systems at Facility Six in September 2001.

The site

oblained a score of 89.0% - based on the structure described by DMPR
'

(2002) and alluded to earlier.

Figures provided by the State Mining

Engineer (M. Knee, personal communication, 2003) indicate that 128 mine

sites and mineral processing operations in Western Australia have been
audited in this way over the past five years. Scores ranged from 35% to
99%, with a mean of 76%.
In 2002, the site experienced a Lost Time Injury Frequency Rate of 0.50
per 1,000,000 hours worked.

4.7.6

Organisational Effectiveness

The questions posed in Booklet 2, under the heading "general OHS", are

designed to provide a preliminary gauge of organisational effectiveness.
The location representative responded in the affirmative to all nine
questions. Thus, the facility has in place:
•

A clearly expressed OHS policy.

•

A philosophy and commitment to exceed minimum standards.
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•

Integration of OHS into the key business functions of planning,
organising, leading, controlling and evaluating.

•

Clearly defined OHS performance expectations and measures for all

levels in the organisation.
•

Injury management plans.

•

Clear evidence of management involvement and commitment to OHS.

•

Clearly assigned OHS responsibilities for managers and supervisors,
expressed in terms of their normal duties. These are found in Position
Descriptions and in Key Performance Indicators.

e

Commitment and involvement of employees, with formal and informal
structures to encourage their participation.

•

A generally held view within management that Corporate investment in
OHS is good business practice.

4.7.7

Benchmarking, Best Practice and Technology Transfer

The location OHS Superintendent indicated that previous efforts with
respect to external OHS benchmarking have been of a very limited nature.
He mentioned an activity that took place with a provider of behavioural

safety training. The provider compared site

~

1grams with what was being

offered by its organisation and made some suggestions for change to the
site efforts.

However, this doesn't fit the benchmarking criteria and

attributes that have been described in this study.
The site participates in a Corporate OHS audit program that is based on
the wider organisation's 15-part HSE standards. There is also a self-audit
(critical element} effort that is applied regularly at the site.
Apparently, the facility has not been involved in structured technology
transfer activities for OHS.

4. 7.8

Self-Ranking in OHS

The location OHS representative thought that his site would rate in the top
five percent of sites within the Mining Industry of Western Australia. He
based this on his knowledge of systems and procedures in place at his
site, together with the low incidence of chemical-related injury and near-
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miss experience at the facility. He also had some anecdotal inf01mation
from his external professional network and from suppliers and others who

move from site to site.
4.7.9

Potential Benchmarking Partners

The Osbourne Metals and Century Zinc organisations in Queensland were

put forward as the companies most admired in terms of performance and
reputation for excellence in OHS. Both have figured prominently in recent
rounds of the MINEX awards, as presented by the Minerals Council of

Australia, and described earlier.
4.7.10

Chemical Safety Pre\iminal)' Questionnaire

In relation to the cnemical safety questionnaire presented in Part B of

Booklet 2, the location representative responded to most elements in the
affinmative. Thus, the facility is characterised by the following:
•

A published policy on the management of hazardous materials.

•

Roles and responsibilities have been clearly assigned.

•

A current hazardous materials inventory is available.

•

Material Safety Data Sheets (MSDSs) are available for every chemical

entering or leaving the site.
•

An MSDS will nonmally precede the first supply of a hazardous material
to the location.

•

There is interaction between the Purchasing and Safety/Health groups

to screen new materials requested for purchase. Approval is based on
a desk-top review and/or an assessment in the workplace.
•

There is a system to prevent non-approved chemicals coming on-site
and for ensuring that those chemicals that are on-site have been
approved.

•

There is no fonmal system to track where and how much chemical

usage occurs on-site.
•

The site complies with all relevant legal requirements for the safe
storage, transport, issue, use and disposal of hazardous materials
employed or generated by the on-site operations.
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•

Labels and warning signs are posted for the more important hazardous

materials used on-site or sent elsewhere from the site.
•

Contractors are expected to meet similar requirements and standards
with respect to the hazardous materials they bring onto the site. They
are required to provide a list of chemicals that they wish to use at the
location and need to address this aspect in the contractor safety plan.

4.7.11

FlowChart

There are several controls built into the process for procurement of
hazardous substances.

These cover access through the Stores

requisition system, by purchase requisition and by direct ordering through
a Supply catalogue of approved hazardous materials. Purchases by petty

cash or credit card, or use of free samples are, in theory, not available
without authorisation by the Supply Department or the Site Industrial

Hygienist. This is a grey area. The annual chemical audit program is one
of the measures used to identify any unauthorised chemicals that might
have found their way onto the site.
Figure 28 represents a simplified version of the steps used at Facility Six

to vet and control access of new chemicals to the site.
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4.7.12

Critical Success Factors

The site representative was asked to nominate the four most critical

success factors in relation to chemical safety at the location.

He

nominated:
•

A process for vetting/approval of chemicals prior to purchase or use.

•

Risk assessment by OHS and the Environmental Groups.

•

The application of annual chemical audits. This is conducted with the
support o! Department and their Safety Representatives. The Chern
Alert audit form is a tool for this activity.

•

The deployment of the Safe Act Observations program.

Performance measures are not applied to these elements.

4.7.13

Performance Measurement

The traditional lagging indicators of OHS performance are quite prominent
at the facility. Lost Time Injury Frequency Rate (LTIFR), restricted duty,
medical treatment and first aid injuries are recorded.

The LTIFR is

relatively low, so the facility places greater emphasis in tracking "Classified
Injury Frequency Rate" - a measure that accounts for both lost work days

and restricted injury situations.
Leading indicators of performance have been applied in a limited way.

Targets are set for Safe Act Observations and there is some measurement

of activity in this area.
Chemical exposures are managed and measured via a system that has
the workforce stratified into homogeneous exposure groups (HEGs).

4.7.14

Innovations in Chemical Safety

The location was able to demonstrate several innovations and practices

that could be of potential interest to other organisations.
Details are provided in the sections that follow but, in brief, these cover.
•

Checks that are applied as to the quality of MSDSs from suppliers and
distributors. A chemical will not be approved for use on site unless it
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has a MSDS that complies with the National Code of Practice for the
Preparation of Material Safety Data Sheets.
•

Use of Homogeneous Exposure Groups {HEGs) to stratify exposures
altha site.

•

Risk mitigation initiatives.

•

Substitution initiatives - such as replacement of hydrocarbon-based
degreasing solvents with environmentally-friendly alternatives.

•

Employee involvement and communication efforts.

•

Medical surveillance.

4. 7.15

Compliance

This element was examined with the aid of Booklet 3 {Appendix 7) and the
Western Australian Mines Safety and Inspection Regulations 1995.
•

Reg. 7.21: The Material Safety Data Sheets {MSDSs) held on site are
in the Worksafe Australia format and are current {by definition, less
than 5 years old). The sheets are provided by the organisation Chern
Alert, an external party that specialises in this area. They are made
available to employees in both hard copy and electronic forms.
Additionally, held on site is a compilation of original, hard copy MSDSs

from suppliers - to meet statutory requirements.
•

Reg. 7.22:

Containers are generally of suitable design and

manufacture. One of the items on the inspection c.tleckl!st addresses
the issue of correct labelling of containers that hold decanted materials.
•

Reg. 7.23: Many of the more substantial containers that are used on
site are returned to the supplier and are then recycled. Containers for
lubricants and detergents were cited as examples. Those that remain
are disposed of to a secure landfill site.

•

Reg. 7.24: Materials coming onto the site appear to be labelled in
accordance with the Australian Dangerous Goods Code. The Chern
Alert system enables labels to be printed out for use when chemicals at

the site are transferred into small containers.
•

Reg. 7.25:

MSDS registers are well developed and maintained.

MSDS information is freely accessible to employees and the register

276

contains details of risk assessments carried out in accordance with the
regulations.
•

Reg. 7.26: Work procedures, rules and training are applied to ensure

that persons working in enclosed spaces, such as chutes, drums and
sumps, are aware of the potential risks attached to the use of
hazardous substances in those spaces.
•

Reg. 7.27: Qualitative and quantitative risk assessments have been
carried out, as appropriate, and are formally documented. This is part
of the approval process.

•

Reg. 7.28: The hierarchy of controls is well understood and deployed
on the site.

Suitable procedures and arrangements apply to the

application of engineering, administrative and work practice (systems
of work) controls, and personal protective equipment controls.
Respiratory protective equipment is subject to fit testing procedures.
•

Reg. 7.29: Atmospheric monitoring programs are under the direction
of a professional Industrial Hygienist and are well developed. Most,
but not all, exposure levels are below those identified in Worksafe
Australia's Exposure Standards.
Guideline

Oil

The facility applies the DOIR

Extended Workshifts to ensure that measured exposure

levels are adjusted to account for the additional period that people are
at work (beyond eight hours).

•

Reg. 7.30: Two site nurses carry out the health surveillance programs
at the site. A part-time occupational physician acts in support. Health

assessments are carried out at initial employment and every two years
thereafter.
•

Reg. 4.24-4.29:

The site appears to meet regulatory requirements

relating to provision of appropriate equipment, facilities and services for
first aid. The occupational health nurses, emergency services officers
and other individuals with first aid training provide a good 24-hour
coverage in this area. Safety showers are strategically located around
the site.
•

Reg. 4.13: The site appears to meet all regulatory requirements for

training of employees and the maintenance of training records.
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4.7.16

Organisation of Work

This element was examined with the aid of Booklet 4 (Appendix 7).
Twenty-two lines of inquiry were pursued under the principal headings of

leadership, commitment, planning, organisation, training, communication
and measurement. Table 30 below provides a summary of the response
from Facility Six to the questions raised in the booklet. Self-ratings fall into
tour categories - Poor {P), Fair {F), Good {G) or Excellent {E).

The

interviewee rated eighteen of the twenty-two elements as "Good" or
"Excellenr, thereby activating follow-up questions about key initiatives and
success factors. Elements allocated a "Fair" rating in the table that follow
are usually associated with programs or efforts that are still at an earty
stage of development or are carried out sporadically.
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assessment and priority setting (for OHS controls}, together with the

effectiveness of substitution/elimination activity, procurement controls,
engineering controls, administrative/work practice controls and personal
protective equipment controls. Table 33 below provides a summary of the
response from Facility Six to the questions raised in the booklet.

Self-

rating categories are as described earlier. The interviewee rated four of
the sUb·elements as "Good", thereby activating follow-up questions about

key initiatives and success factors.
4.7.20

Industrial Hygiene Program Development

This element was also examined with the aid of Booklet 5 (Appendix 7).
Eleven characteristics accompany a Stage I (beginning) program, thirteen
are used to describe a Stage II (improving) program and twenty are used
to describe a Stage Ill (advanced) program.

Based on the criteria used in Booklet 5, Facility Five has an "improving"
industrial hygiene program, with some elements of"advanced".

4.7.21

People Initiatives

This element was examined with the aid of Booklet 6 (Appendix 7). Eight
lines of inquiry were pursued via questions on the existence and

effectiveness of behavioural safety programs, task observation programs
(a component within a broader behavioural safety program), motivation
and recognition programs, attitude surveys, morale surveys, safety

(management) contact programs, compliance surveys relating to the use
of personal protective equipment and site promotional efforts for OHS.
Table 34 below provides a summary of the response from Facility Six to

the questions raised in the booklet.

Self-rating categories are as

described earlier. The interviewee rated five of the eight sub-elements as
"Good", thereby actiVating follow-up questions about key initiatives anCf
success factors attached to these.
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4.8

Facility Seven

4.8.1

The Operation

Facility Seven was a gold mining, milling and extraction operation in the
Kalgoortie District of Western Australia, some 600 km east of Perth and
approximately 30 km south of Kalgoortie. The facility is owned by the
same organisation that operates Facility Five, described eartier. Thus, it
would be expected that many of the management systems and
approaches would be similar. The complex has three open cut pits, one
underground operation and two gold processing plants.

Underground

mining, above ground mining, drilling and other setvices are carried out by
contractors.

However, the client organisation carries out its own gold

extraction via two similar Carbon-in-Leach (CIL) processing plants that are
about 7 km apart. The main raw materials for the gold plants are sodium
cyanide, caustic soda, hydrochloric acid, lime, LPG and liquid oxygen.
The end product is gold bullion.

There are no housing or messing facilities on-site and most employees
commute from the towns of Kalgoortie and Kambalda.
A simplified description of the CIL Process is provided in Figure 30.
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4.8.2

The Workforce

There are 98 full-time, permanent Company employees at the site - 11 in
administrative and mines rescue-type roles, 8 in exploration, 19 in surface
mining roles and 60 engaged in various tasks at the two gold treatment
plants. There are four main contracting organisations on site and dozens
of smaller ones. These are engaged in operations such as underground
mining, surface mining and diamond drilling.

In total, there are

approximately 350 people working at the complex. The mine is run on a
continuous shift basis and several rosters are in use.
4.8.3

Organisation for OHS

The location has a Loss Control Manager and a Loss Control
Administrator. The former reports functionally to a Group Loss Control
Manager who has broader corporate responsibilities. As with the sister
site in the Murchison District (Facility Five), there is an emphasis on firstaid training and emergency response capability at the facility.

The Loss

Control Manager interacts with the various contracting organisations that
carry out work for her company.
4.8.4
e

Principal OHS Issues and Challenges

Physical hazards: Noise, vibration, ionising radiation, and thermal
stress were examples in the health-related area.

Also, there are

hazards attached to the vehicle/pedestrian interface, work at heights,
falling objects and eleotrical work.
•

Chemical hazards: Gold-bearing ore dust, tailings dust, alkaline
materials, acid materials, heavy metals, welding fume, combustion
gases and industrial chemicals (garnet-based abrasive blasting
materials, LPG, oxygen and other compressed gases, cleaning agents,
oils and greases, surfactants, adhesives, sealants, solvents, spray
paint, insecticides, herbicides and similar). A recent risk assessment
report identified two major chemical-related sources of risk.

These

were the entering of leach or adsorption tanks without use of proper
tank

entry procedures

and

potential

exposure

to

hazardous
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substances, such as hydrogen cyanide, during delivery operations and

maintenance of storage facilities.
•

Biological hazards: None apparent.

•

Ergonomic hazards:

Lifting,

pushing,

pulling, twisting, awkward

postures, repetitive motion and similar have potential to produce

ergonomic injury.
4.8.5

Other Relevant Information

The facility changed hands last year and now belongs to an international
mining operation.

It benefits from the OHS knowledge and experience

within the wider organisation. The site also draws from the procedures
and

systems that were available to it under previous ownership

arrangements.
Two years ago, the Department of Minerals and Petroleum Resources of
Western Australia foreshadowed its intention to conduct an audit of

management systems at the site. Preparations were made, but the visit
did not eventuate.

Thus, this source of external validation of study

materials is not available for this site.
In 2002, the site experienced a Lost Time Injury Frequency Rate of 7.9 per
1,000,000 hours for all employees (including contractors) and a 6.3 rate
for Company employees only.
4.8.6

Organisational Effectiveness

The questions posed in Booklet 2, under the heading "general OHS", are
designed to provide a preliminary gauge of organisational effectiveness.
The location representative responded in the affirmative to all nine
questions. Thus, the facility has in place:
•

A clearty expressed OHS policy.

•

A philosophy and comm"mentto exceed minimum standards.

•

Integration of OHS into the key business functions of planning,
organising, leading, controlling and evaluating.
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•

Clearly defined OHS performance expectations and measures for all

levels in the organisation.
•

!njury management plans.

•

Clear evidence of management involvement and

•

Clearly assigned OHS responsibilities for managers and supervisors,

commi~ment

to OHS.

expressed in terms of their normal duties.
•

Commitment and involvement of employees, with formal and informal
structures to encourage their participation.

o A generally held view within management that Corporate investment in
OHS is good business practice.
4.8.7

Benchmarking, Best Practice and Technology Transfer

The location representative indicated that previous efforts with respect to
external OHS benchmarking have been of a very limited nature -of a type

characterised by site visits and unstructured discussions on a few items of
interest.

This was in keeping with findings from the other sites in the

study. Technology transfer does occur, but usually does not involve shop

floor personnel.
4.8.8

Self-Ranking in OHS

The location representative drew a distinction between OHS management
systems as developed and their deployment. With regard to the former,
she thought that her site would rate in the top 10 % of sites within the
Mining Industry of Western Australia.

However, s:1e noted that, while

management systems were comprehensive, deployment was not strong
and allocated this to the category "top 75%, but not top half". She based
the rating on her knowledge of systems and procedures in place at her site
and within the wider organisation.

4.8.9

Potential Benchmarking Partners

The location representative nominated the DuPont organisation as most
admired in tern1s of performance and reputation for excellence in OHS.
She said that her present role did not give her much exposure to other

operations.
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4.8.10

Chemiwl S<1fety Preliminary Questionnaire

In relation to the chemical safety quer.iionnaire presented in Part B of
Booklet 2, the location representative responde<J to all but one of the
elements in the affirmative. The first item, dealing with policy for chemical
safety, is covered in broad terms under the OHS policy statement and is
not dealt with separately.

Thus, the facility is characterised by the

following:
•

Roles and responsibilities have been clearly assigned.
Contra: Manager is the "Chemical

Controlle~·

The Loss

for the site.

•

A current hazardous materials inventoty is available.

•

Material Safety Data Sheets (MSDSs) are available for every chemical

entering or leaving the site.
•

An MSDS will normally accompany the first supply of a hazardous
material to the location.

•

There is interaction between the Purchasing and Safety/Health groups

to screen new materials requested for purchase.
•

There is a system to prevent

non~approved

chemicals coming

on~site

and for ensuring that those chemicals that are on-site have been
approved.
e There is a system to track where and how much chemical usage

occurs on-site.
•

The site complies with all relevant legal requirements for the safe
storage, transport, issue, use and disposal of hazardous materials
employed or generated by the on-site operations.

•

Labels and warning signs are posted for every hazardous material

used on-site or sent elsewhere from the site.
•

Contractors are expected to meet similar requirements and standards
with respect to the hazardous materials they bring onto the site.

4.8.11

Flow Chart

The purchasing arrangements at Facility Seven ana nalatively simple. The
range of chemicals used is modest and the Loss Control Manager reviews
and approves all requests for new chemicals.
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4.8.12

Critical Success Factors

The site representative was asked to nominate the four most critical
success factors in relation to chemical safety at the location.

She

nominated:
•

Use of the Chem Alert materials infonmation service.

•

Adherence to rules and procedures.

•

Use of a system to address ordering, vetting, supply and distribution of

hazardous materials.
•

Effective deployment of personal protective equipment.

4.8.13

Perfonmance Measurement

The traditional lagging indicators of OHS performance are quite prominent
at the facility. There is a close focus on Lost Time Injury Frequency Rate
(LTIFR) - defined as injury resulting in at least one complete lost shift.
Medical Treatment Injuries (MT\s) are tracked - these relate to injuries
requiring treatment by a doctor but not resulting in a lost shift. A third
measure is referred to as Minor Injury (MJ).

This covers injuries that

require first aid treatment only.
Leading indicators of perfonmance take the fonm of workplace inspection
outcomes, task observations, pre-start checks, workplace checklists, job
safety analyses (although mostly limited to shut-down situations),

induction and on-going training records, pre-shift meetings and safety
meetings.
4.8.14

Innovations in Chemical Safety

The location was able to demonstrate several strengths that could be of
potential interest to other organisations. Most relate

to

aspects of OHS

that are broader than chemical safety.
Details are provided in the sections that follow but, in brief, these cover.
•

The Safety Management System

•

The "Whole of Mining Risk Assessrr.•nt".

•

Emergency response.

•

Site induction training programs b~oed on use of CD-Rom tools.
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•

Accident investigation.

4.8.15

Compliance

This element was examined with the aid of Booklet 3 (Appendix 7) and the
Western Australian Mines Safety and Inspection Regulations 1995.
•

Reg. 7.21: The Material Safety Data Sheets (MSDSs) held on site are
in the Worksafe Australia lonna! and are current (by definition, less
than 5 years old). In the main, an external party that specialises in this
area provides these (Chern Alert).

Hard copy versions are kept in

crisis management lockers, in the mill control room, and in office and
workshop areas.
•

Reg. 7.22:

Containers are generally of suitable design and

manufacture. There was some variability around the site in terms of
the practices surrounding the transfer of bulk supplies to more suitable

smaller containers.
•

Reg. 7.23: Many of the more substantial containers that are used on
site are returned to the supplier and are then recycled. Those that
remain are disposed of to a local landfill site.

Stores personnel

manage this activity.
•

Reg. 7.24:

Materials corning onto the site appear to be labelled in

accordance with the Australian Dangerous Goods Code.
there appears

However,

to be some variability in practices attached to the use of

labels when transferrtng chemicals from supplier-provided containers

to smaller, site-issued containers.
•

Reg. 7.25:

MSDS infonnation is freely accessible to employees.

There was some dubiety about content of the MSDS register as it
relates to the inclusion of risk assessments and detafls of duties that

may give rise to exposure. There is an annual audit of chemicals on
site and the register is updated if any anomalies are found.
•

Reg. 7.26: Work procedures, permits, rules and training are applied to

ensure that persons working in enclosed spaces are aware of the
potential risks attached to the use of haza>"dous substances in those

spaces.

2~6

•

Reg. 7.27: Qualitative and quantitative risk assessments have been
carried out, as appropriate, and are formally documented.

•

Reg. 7.28:

The hierarchy of controls is suitably understood at a

management level but is more problematic at a shop floor level. There

are some opportunities for improvement in relation to the application of
engineering, administrative and work practice controls, and personal

protective equipment controls.
•

Reg. 7.29: Atmospheric monitoring programs are carried out by an

external organisation.

Most, but not all, exposure levels are

consistently below those identified in Worksafe Australia's Exposure
Standards.

•

Reg. 7.30: Health assessments are carried out for pre-employment
purposes.

Thereafter, efforts are mainly directed at meeting the

requirements of the Government's Mine Health program. Biological
monitoring {for blood lead levels) is carried out on a six-monthly basis
with workers in the gold noom and laboratory.
•

Reg. 4.24-4.29:

The site appears to meet regulatory requirements

relating to provision of appropriate equipment, facilities and services for
first aid.
•

Reg. 4.13: The site appears to meet all regulatory requirements for

training of employees and the maintenance of training records.
4.8.16

Organisation of Work

This element was examined with the aid of Booklet 4 (Appendix 7).
Twenty-two lines of inquiry were pursued under the principal headings of

leadership, commitment, planning, organisation, training, communication
and measurement. Table 35 below provides a summary of the response
from Facility Seven to the questions raised in the booklet. Self-ratings fall
into four categories - Poor, Fair, Good or Excellent The interviewee rated
six of the twenty-two elements as "Good" or "Excellent", thereby activating
follow-up questions about key initiatives and success factors. Elements
allocated a "Fair" rating in the table that follow are usually associated with
programs or efforts that are still at an early stage of development or are
carried out sporadically.
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4.9

Facility Eight

4.9.1

The Operation

Facility Eight was a nickel refinery located in the Kwinana industrial zone.
Refining is the last stage in the nickel mining and beneficiation process. It
follows the mining, concentrating and smelting stages, all of which occur at
other Company facilities in Western Australia. The main raw materials for
the facility are nickel matte, ammonia, steam, hydrogen, hydrogen suphide
and sulphuric acid. The main end products from the facility are nickel
briquettes and nickel powder (both containing 99.8% nickel).

Overall,

about 60% of the Company's nickel production is fully processed through
to metal.

The upstream concentrating and smelting activities that are

conducted elsewhere produce nickel concentrate (containing about 20%
nickel) and nickel matte (containing about 72% nickel and 5% copper).
The refinery also produces a range of intennediate, saleable products chiefly, copper sulphide, mixed sulphides (of nickel and cobalt) and

ammonium sulphate.
The principal waste material is a residue containing iron oxide.
A simplified description of the process is provided in Figure 33 .

.;r
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maintenance jobs. Most of the workforce is on a rotating shift pattern (12
hour shifts). There are seven principal contracting organisations on-site,
with a combined workforce of about 74.

These people are engaged

mostly in maintenance activities involving scaffolding, welding, painting
and insulation work.

The nickel-based slurries at the site are highly

corrosive and abrasive, so there is a lot of attention to application of
protective surface coatings.
The location has a very low rate of labour turnover (2% in 2002) and there

are many employees with more than 10 years of service at the site.
4.9.3

Organisation for OHS

The location employs a parHime occupational physician and a part·time
nurse. These individuals report to the Senior Safety Advisor, who in tum
reports to the General Manager.

The Environmental Coordinator is

responsible for environmental and industrial hygiene activities at the site
and he is supported by two people who carry out most of the hygienerelated tasks at the site.

The Coordinator reports to the Business

Development Manager, who in tum reports to the General Manager.
There is an emphasis on first-aid training and emergency response
capability at the site. Some shop floor individuals have been selected as

·safety pillar representatives" and act in support of site safety initiatives.
4.9.4
•

Principal OHS Issues and Challenges

Physical hazards: Noise, vibration, thermal stress, electrical hazards,
work at heights, and hazards associated with prevalence of high

pressure, high temperature slurries.
•

Chemical hazards: There are about 450 chemicals on site. Some of
the more important are hydrogen, ammonia, carbon dioxide, nitrogen,
hydrogen sulphide, sulphuric acid, sodium hydroxide, welding gases,

water treatment chemicals, isocyanates, oils and greases, solvents,
surface coatings, sealants, grouts, curing agents, adhesives, nickel
slurries and arsenic trioxide. Many of the tanks at the facility are used

for mixing operations.
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o Esiological hazards: Sic-aerosols

associated

with

cooling

water

operations.
•

Ergonomic hazards: Lifting, pushing, pulling, twisting,

awkward

postures, repetitive motion and similar have potential to produce
ergonomic injury.
4.9.5

Other Relevant Information

The facility belongs to a major mining house and, as such, obtains
leverage and benefits from the OHS knowledge, systems, procedures,

tools and resources that reside within the wider organisation.
The Department of Minerals and Petroleum Resources

~onducted

of management systems at Facility Eight in Febn,ary 1998.

an audit
The site

obtained a score of 66% - based on the structure described by DMPR
(2002) and alluded to earlier.

Figures provided by the State Mining

Engineer (M. Knee, personal communication, 2003) indicate that 128 mine

sites and mineral processing operations in Western Australia have been
audited in this way over the past five years. Scores ranged from 35% to
99%, with a mean of 76%.
In 2002, the site experienced a Lost Time Injury Frequency Rate of 6.1 per
1,000,000 hours worked.
4.9.6

Organisational Effectiveness

The questions posed in Booklet 2, under the heading 'general OHS', are

designed to providf:l a preliminary gauge of organisational effectiveness.
The location representative responded in the affinnative to all nine
questions. Thus, the facility has in place:
•

A clearly expressed OHS policy.

•

A philosophy and commitment to exceed minimum standards.

•

Integration of OHS into the key business functions of planning,
organising, leading, controlling and evaluating.

•

Clearly defined OHS performance e'-pectations and measures for all
levels in the organisation.

308

•

Injury management plans.

•

Clear evidence of management involvement and commitment to OHS.

•

Clearly assigned OHS responsibilities for managers and supervisors,
expressed in terms of their normal duties.

•

Commitment and involvement of employees, with formal and infonnal
structures to encourage their participation (although variable across the
site).

•

A generally held view within management that Corporate investment in
OHS is good business practice.

•
4.9.7

Benchmarking, Best Practice and Technology Transfer

The location representative indicated that the broader organisation has
been involved in several types of technical exchange in the past. These
have covered safety, health and environmental matters.

He cited

examples of interaction under the auspices of the wider nickel industry and
some reciprocal visits to other sites within the Western Australian Mining
Industry.
The facility is seen as a benchmark within the broader organisation to
which it belongs. For example, its Management of Change system has
become a corporate standard. The site takes part in formal OHS audit
efforts, with these involving both internal and external validation.

4.9.8

Self-Ranking in OHS

The location representative thought that his site would rate in the top five
percent of sites within the Mining Industry of Western Australia. He based
this on his knowledge of systems and procedures in place at his site,
together with the low incidence of chemical-related injury and near-miss
experience at the facility. He also had some anecdotal information from
his external professional network and from suppliers and others who move

from site to site.
4.9.9

Potential Benchmarking Partners

The DuPont organisation was put forward as the company most admired
in terms of performance and reputation for excellence in OHS. Within
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Western Australia, the Alcoa mining and refinery operations were seen as
a benchmark.

4.9.1 0 Chemical Safety Preliminary Questionnaire
In relation to the chemical safety questionnaire presented in Part B of
Booklet 2, the location representative responded to all but one of the

elements in the affinnative. The first item, dealing with policy for chemical
safety, is covered in broad terms under the OHS policy stalement and is
not dealt with separately.

Thus, the facility is characterised by the

following:

•

Roles and responsibilities have been clearly assigned.

•

A current hazardous materials inventory is available.

•

Material Safety Data Sheets (MSDSs) are available for every chemical

entering or leaving the site.
•

An MSDS will normally accompany the first supply of a hazordous
material to the location.

•

There is interaction between the Purchasing and Safety/Health groups

to screen new materials requested for purchase.
•

There is a system to prevent non-approved chemicals coming on-site
and for ensuring that those chemiC'.als that are on-site have bean
approved.

•

There is a system to track where and how much chemical usage
occw s on-site (larger items only).

•

The site complies with all relevant legal requiremenls for the safe

storage, transport, issue, use and disposal of hazardous materials
employed or generated by the on-site operations.

•

Labels and warning signs are posted for hazardous material used onsite or sent elsewhere from the site (more so for the latter).

•

Contractors are expected to meet similar requirements and standards
with respect to the hazardous materials they bring onto the site.
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4.9.11 Flow Chart
There are several controls built into the process for procurement of
hazardous substances. The requisition writer is required to complete a
hazardous material risk assessment form when use of a new chemical is
being proposed.

The Environmental Coordinator is the appointed

hazardous substances coordinator and he plays the key role in assessing
whether the matertal may be used on site. There is little opportunity for
purchases to occur via use of petty cash or credit cards, and access of
free samples does not occur without authorisation by the Environmental
Coordinator. Figure 34 represents a simplified version of the steps used
at Facility Eight to vet and control access of new chemicals to the site.

·,.·
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•

Training and communication.

4.9.13 Performance Measurement
The traditional lagging indicators of OHS performance are prominent at
the facility. There is a close focus on a rate that combines Lost Time
Injury Frequency Rate (LTIFR) and Medical Treatment Injuries (MTis).

This combined measure covers injuries that require some form of medical
attention beyond first-aid treatment, injuries that restrict the individual from
performing all clements of the job and lost time injuries. First aid

treatments are tracked separately. A third measure used on the site is
called Serious Potential Injury (SPI) - to cover those incidents that have

potential to cause a fatality or result in serious disability. When an SPI is
raised, this triggers a series of investigation, analysis and reporting steps.
Leading indica:Ors of performance have been applied to some extent. The
STOP audit program is applied vigorously to identify problem areas and to

drive change.
4.9.14 Innovations in Chemical Safety

The location was able to demonstrate several innovations that could be of
potential interest to other organisations.
Details are provided in the sections that follow but, in brief, these cover:

•

Strategic planning processes.

•

Well-deployed procedures for vetting new chemicals.

This includes

use of Hazardous Material Risk Assessment forms.
•

Management of change procedures.

•

Substitution/elimination initiatives.

4.9.15 Compliance
This element was examined with the aid of Booklet3 (Appendix 7) and the
Western Australian Mines Safety and Inspection Regulations 1995.
•

Reg. 7.21: The Material Safety Data Sheets (MSDSs) held on site are
in the Worksafe Australia format and are current (by definition, less
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than 5 years old).

As with other study sites, it is the Chem Alert

organisation that provides support to the facility to meet its MSDS
obligations. There is reliance on electronic versions of the MSCS and
all employees have access to a computer to facilitate this.

The

currency of hard copy versions may be an issue.
•

Reg. 7.22:

Containers are generally of suitable design a01d

manufacture. There was some variability around the site in terms of
the practices surrounding the transfer of bulk supplies to more suitable
smaller containers.

•

Reg. 7.23: Many of the more substantial containers that are used on
site are returned to the supplier and are then recycled. Those that
remain are held temporarily befo!"G being
a secure landfill site.

~:sposed

of by a contractor to

Alternative use of empty containers by

employees is discouraged.

•

Reg. 7.24:

Materials coming onto the site appear to be labelled in

accordance with the Australian Dangerous Goods Code.

However,

there appears to be some variability in practices atiached to the use of
tabels when transferring chemicals from supplier-provided containers

to smaller, site-issued containers.
•

Reg. 7.25: The facility maintains an inventory of chemicals held on
site and MSDS information is freely accessible to employees. This is
not strictly in the form of a register and does not provide details of
duties that may give rise to exposure or details of any risk

assessments carried out under the Regulations.
•

Reg. 7.26: Work procedures, pennit to work systems and training are
applied to ensure that persons working in enclosed spaces are aware

of the potential risks attached to the use of hazardous substances in
those spaces.
•

Reg. 7.27: Qualitative and quantitative risk assessments have been
applied to the more significant occupational health challenges on site.
For smaller items, risk assessment is applied as part of discussion and
vetting arrangements at the location.

•

Reg. 7.28: The hierarchy of controls is familiar to many at the site,
particularly at the supervisor level. However, emphasis is applied to
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----personal protective equipment controls more so than engineering or
work practice controls. Very strict controls are in place for vessel entry
and worl< in oxygen-deficient atmospheres.
•

Reg. 7.29: Atmospheric monitoring programs are under the direction
of the Environmental Coordinator. Most. but not all, exposure levels
are consistently below those identified in Worksafe Australia's
Exposure Standards.

•

Reg. 7.30: Health surveillance programs are under the direction of a

part-time Occupational Physician. Health assessments are carried out
at initial employment and periodically thereafter at five-yearly intervals
as part of the State Government's Mine Health requirements.

A

comprehensive, one-off health survey of the workforce is currently
underway.
•

Reg. 4.24-4.29:

The site appears to meet regulatory requirements

relating to provision of appropriate equipment, facilities and services for
first aid. There are trained Emergency Response Officers on-site, as
well as 2-3 people on each shift capable of administering first aid.
•

Reg. 4.13:

The site appears to meet regulatory requirements for

training of employees and the maintenance of training records.
Notwithstanding this, some opportunities exist

to apply more attention

to the chemical safety component of induction and refresher training.
4.9.16 Organisation of Work
This element was examined with the aid of Booklet 4 (Appendix 7).
Twenty-two lines of inquiry were pursued under the principal headings of

leadership, commitment, planning, organisation, training, communication
and measurement. Table 40 below provides a summary of the response
from Facility Eight to the questions raised in the booklet. Self-ratings fall
into four categories - Poor (P), Fair (F), Good (G) or Excellent (E). The
interviewee rated ten of the twenty-two elements as "Good", thereby

activating follow-up questions about key initiatives and success factors.
Elements allocated a

"Fai~'

rating in the table that follow are usually

associated with programs or efforts that are still at an early stage of
development or are carried out sporadically.
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••

4.10.20

Industrial Hygiene Program Development

This element was also examined with the aid of Booklet 5 (Appendix 7).
Eleven characteristics accompany a Stage I (beginning) program, thirteen
are used to describe a Stage II (improving) program and twenty are used
to describe a Stage Ill (advanced) program.
Based on the criteria used in Booklet 5, Facility Eight has an industrial
hygiene program that could be described as "improving, with some

elements of advanced...

4.10.21

People Initiatives

This element was examined with the aid of Booklet 6 (Appendix 7). Eight
lines of inquiry were pursued via questions on the existence and

effectiveness of behavioural safety programs, task observation programs
(a component within a broader behavioural safety program), motivation
and recognition programs, attitude surveys, morale surveys, safety

(management) contact programs,

comp~iance

surveys relating to the use

of personal protective equipment and site promotional efforts for OHS.
Table 44 below provides a summary of the response from Facility Eight to
the questions raised in the booklet.

Self~rating

categories are as

described earlier. The interviewee rated three of the eight sub-elements
as "Good" or "Excellent", thereby activating follow-up questions about key

initiatives and success factors attached to these.

''
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One panel member commented that she thought the materials could be
readily

adapted

to

accommodate

self-assessment applications

for

ergonomics (J. Marias, personal communication, March 23, 2003).

4.11

Summary

Study processes and tools have been applied in nine mining, mineral
processing and related-industry sites in Western Australia.

The booklet

series and associated verification processes were designed to elicit and
check information on how location programs and approaches fit with those
advocated in the mainstream safety literature. ·In particular, attention was
applied to identification of potential benchmarking opportunities as may

exist at the facility in relation to organisation of work, the workplace
environment and people initiatives. All of the study locations had strong
management systems for OHS and were able to identify aspects of their
operations that would be of use in a two-way benchmarking exchange.
What follows now is a discussion on the approach that was taken, the

tools that were used, the outcomes from each site and various
comparisons and conclusions that may be drawn from this.
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CHAPTER 5

5.1

DISCUSSION

Overview

This chapter deals with the logic behind the choice of various elements of
management theory and the safety literature that were consulted in the
preparation of the processes and tools for this study and how these

elements fit together in a coherent way. Discussion is also directed at the
design, delivery and evaluation of the research methodology and tools.
The chapter is organised so that the results from each facility are

considered in tum before any inter-site comparisons are carried out. This
corresponds with the way the study was conducted. Finally, it addresses

how study outcomes respond to the matters raised in the original research

questions.
5.2

Research methodology and tools

5.2.1

Influencing factors in the literature

The literature review presented in Chapter Two covers many of the topics

that are prominent in modem management theory and in contemporary
OHS publications. The broad headings are represented in Figure 11 as
an input model. What follows is an account of the rationale behind the
selection of these topics and their relevance to the present study.

•

Quality management and continuous improvement

Benchmarking in one form or another has existed since human beings first
began exchanging ideas.

It has a recognised and prominent place in

modem management practice and so a logical first step in this research

was to

examine

current

management doctrines

benchmarking as a business imperative.

that deal

with

Quality management, in its

various forms, lies at the heart of business practice in many parts of the
wortd and provides strong recognition of the role of benchmarking.

As

Watson (1992, p. 19) puts it: "Once benchmarking becomes integrated
into your continuous improvement process, you will have the opportunity
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to realise increased performance on a regular basis". Thus, the views of
Deming, Juran, Crosby and other Quality Management pioneers, together
with those of their successors, provide a broad conte>d for considering the
role of benchmarking in the achievement of best practice in OHS.

•

Organisational effectiveness

It was mentioned earlier that organisational effectiveness is a criticalle'ver
in· the achievement of excellent performance across a range of key result
areas that have been defined for the enterp!ise, and that OHS
performance is usually one such area. When properly executed, OHS
programs should prove highly effective for an organisation (Toohey, 1987,
p. 235; Oxenburgh, 1991, p. 14).

Moreover, Toohey (1987, p. 237)

asserts that workplace mishaps are a reflection of organisational
effectiveness, while Winder (1995, p. 213) claims that performance in

chemical safety is a reflection of the way an organisation functions.
Several authors note the characteristics of organisations that are effective
in their OHS efforts (Pardy, 1991, p. 16; Toohey, 1987, p. 238; Pope,
1992, p. 4; Pardy, 1991, p. 12) and terms such as "poticy", "commitment",

"measurement", "assignment of responsibilities" and .,involvement" keep
surfacing. Thus, the evidence from the literature is that organisational
effectiveness and OHS performance appear to be closely linked.
e

Change management and management systems

Change is an inevitable aspect of human life and successful organisations
recognise that it needs to be managed. Changes thai might affect OHS

include changes in staffing, proposals for new product, plant, processes or
services, changes in work procedures, process modifications and software
modifications (British Standards Institute, 1996, p. 13). Brandt (1997, p.
25) and Kotter (1999, p. 21) propose several elements that are associated

with successful change initiatives. Lewis Lehr's comment (cited in Aune,
1991, p. 35) that Quality is the top priority and umbrella for managing
change again shows the intertwining nature of the elements presently
being considered.
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All enterprises have management systems to deal with inputs and outputs
(Blewett & Shaw, 1996c, p. 484) and many have developed formal
systems for managing OHS (Redinger, 1997, p. 32).

Again, there are

strong links with quality management systems (Stephan, 2001, p. 247}.

The failure of management systems has been a consistent conclusion in
many incident inquiry reports (Health and Safety Executive, 1992, p. 11 }.

•

BehBvioura/ safety

Enterprises that display excellence in their safety and health efforts usually

have a behavioural safety component in their programs (Krause, 2000, p.
475}. Some authors have pointed out the links between behaviour-based
safety management, quality improvement and central organisational

issues (Krause, Hidley & Hodson, 1991, p. 50; Krause, 1997, p. 21}.
Behavioural

processes become the means to continuously improve

facilities, equipment, d"sign and management systems (Krause, 2000, p.
478). The human element is widely recognised as a key factor in safety

performance and is represented, along with management systems and the
physical environmen~ as a component of the conceptual framework for
this study (Figure 1}.

•

Risk management

Risk management consists of a set of well-defined steps that support
better decision-making by providing greater insight into risks and their
impacts (Standards Australia, 1999, p. iii}. The steps shown in Figure 4
are an elaboration of those used for decades within the discipline of

Industrial Hygiene,

namely recognition,

workplace hazards (Harvey, 1980).

evaluation

and control of

Industrial Hygiene has a strong

association with chemical safety and its techniques have been deployed
extensively in this study. Today, risk management approaches are being
applied well beyond OHS - to areas such as supply, information

technology, engineering projects, maintenance, production, environmental
management
communication,

and

community

December

13,

relations
2002}.

(P.
Thus,

Janus,
risk

personal

management

approaches are relevant to the efficient operation of organisations, as well
as providing a framework to deal with workplace hazards.
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•

Performance measurement. reporting and review

Performance measurement is widely regarded as a key management
function or enabler. In the words of Strobach (1990, p. 42), "the heart of

management control is measuring performance in quantitative, objective
terms."

In Paul

Drucke~s

words (cited in Amis & Booth, 1992, p. 45),

"What gets measured gets done." Both leading and lagging indicators are
available for use in OHS applications and it was thought appropriate to

review what is being said in the literature before assessing what is being
used within the facilities that have taken part in this study.

Reporting

systems vary from facility to facility, so this provoded another variable to

examine.
o

Compliance, standards and audfting

Every organisation is covered by regulatory controls.

Before any

consideration can be applied to best practice elements, it is important to
establish that the minimum standards expressed in· regulations are being
met.

Hence, Booklet Three in the series deals with compliance.

Regulations, standards, codes of practice and guidance notes were
valuable sources of content for the booklets that were developed for the
immediate study and will be useful for subsequent activities with various
Industry groups.
Auditing practices and procedures were dealt with in the Literature Review
because it was likely that benchmarking approaches would bear some
similarity to these. The processes and tools developed for this study were
influenced by the literature and also by the

researche~s

experience in

OHS auditing.
o

Benchmarl<ing and technology transfer

Clearly, a study on benchmarking requires a review of what has been

done elsewhere, how it was carried out and what results or experiences
were generated.

Technology transfer, or more broadly, knowledge

transfer, is the logical outcome of a successful benchmarking exercise.
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5.2.2

Design aspects

A lot of attention was directed

to the

design of the booklets used for data

gathering. This is consistent with Webste~s observation that extreme care
must be applied to make sure that the design and format aspects

demonstrate professionalism, quality and attractiveness - as this will
impact on the level of response to the material (Webster, 2000, p. 5). The
challenge was to develop a product that would present in a simple, easyto-use format while applying a set of in-depth questions that would
challenge the thought processes and elicit key information on what is
being done differently, and well, on the site.
Earlier, mention was made of Chadwick, Bahr and Albrecht's outline of the
strengths and weaknesses of qualitative inquiry (cited in Sarantakos,
1993, p. 52). They note the time-consuming nature of this type of study
and the potential for problems with objectivity and detachment. The study
design sought to address the subjectivity issue by building in several
measures to strengthen reliability and validity. These were described in
the previous chapter.

5.2.3

Research processes

Giving the benchmarking partner a copy of the booklet materials and

supplementary information well in advance of the first site visit made the
interviews more productive and efficient, and made the whole exercise
more transparent. This provided the host location with an opportunity to

better understand its internal processes and initiatives in the area of
interest, to prepare responses and to gather together supporting
documentation in a timely way. In many respects, this paralleled the way
that modem audits are conducted, wherein the recipient location is well
aware of what subject areas will be covered, what questior.s will be asked
and what further verification may be required by the auditor.
Equally important were:
•

That the communications taking place in advance of the sHe visit were
sufficient to ensure that the site didn't see the exercise as too daunting,
too time consuming or of limited value.
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•

That time spent on site was well structured and meaningful for all

concerned.
•

That the summary of findings and recommendations, per the sample
format presented in Appendix 8, was developed and communicated to
the host location in a timely way.

Initially, the approach was

preliminary information.

to

use two of the booklets for the gathering of

This seemed to work well.

However, it soon

became apparent that it was advantageous to have the facility, where
possible, give some thought and early response to the content in Booklets
4-6. Data generated from this early effort was used to prepare for site

visits and to make the time spent at the location mare productive than it
might otherwise have been.
The facnity visit process followed the broad outline provided in Appendix 6
and went smoothly in all instances. Participating sites were very helpful

with logistical support and were generous in the provision of resources to
complete the exercise.

In all cases, site management representatives

were prepared to sign the informed consent form (Appendix 5) and
thereby authorize use and publication of data generated in this study.

Seven managers gave a broad approval - to cover use in any subsequent
research that might artse (the first option on the consent form). The
remaining manager indicated that his site's data should be applied to the
present research only (the second option).

Facilit}, representatives seemed to be open in their communications and
willing to discuss both initiatives and opportunities for improvement at the
site.

Each facility visit included a walk-through survey element, as

described by Harvey (1980).

This enabled the researcher to use the

senses of vision, hearing and smell to better understand the issues and
challenges at the

s~e

and

to

verify some of the technical input received

earlier from the OHS professional.
None of the walk-though exercises revealed situations at the site that were
immediately dangerous to life or health.
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52.4

Research tools

A principal resoucce for the study was the abundance of standards,

regulations, codes of practice and other sources of direction or guidance
that apply to an undertaking in Western Australia. These were utilised in
the development of topics and sub-topics for the booklet series that was
constructed to flush out "pockets of excellence" or potential best practice
efforts. Best practice in a particular area can take many forms. It may be
a product, service, tool, resource, system, concept or an approach.

It

may result from ideas that are genuinely original or may be a successful
adaptation of something that has

been

implemented

elsewhere.

Examples of most of these emerged during the information-gathering
phase of the work.
Booklets 4 - 6 provided the foundation for discussions that occurred onsite. Again, they provided a sound structure for the interviews and were
generally well received.
The

"Poo~·.

"Fair", "Good" and "Excellent" ratings scale and attached

criteria appeared to be easily understood and applied by facility

representatives.

A nomination of "Good" or "Excellent" led readily to

questions from the researcher dealing with innovation and best practice at
the site.

The descriptor "Poo(' had some limitations, in that to some

degree it implies inadequate, or worse, negligent, performance. In some
situations, the facility had not progressed down a particular path because

it preferred instead to pursue other ways of achieving the same end result.
Thus, the temn "Poor" could be a harsh way of describing performance in
some areas.

The term "Not used" was more appropriate in some

instances.
5.2.5

Assumptions

Earlier, reference was made to three assumptions that underpin the
design of study processes and tools, namely that:
•

The senior manager and the OHS professional

at the location

will be

aware of innovation and exceptional practice that may be in evidence
at the sffe.
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•

Proceeding through the struc1ured sequence of booklet questions will
ffush out pockets of excellence that may have potential to be used in a
two-way exchange between benchmarking partners.

•

Almost all sffes have something to offer.

The first assumption was well tested at each facility visit. With mediumsized operations, the OHS professional was usually the only full-time OHS
resource at the location and was thereby involved in all significant safetyrelated activities. For larger facilities, there was normally a team of OHS

professionals on-site and so study questionnaires were directed at the
most senior professional, the person who had responsibilities that were
plant-wide, rather than
departmental area.

being limited to a particular function

or

It is likely that such people would have carriage of

any knowledge transfer with other facilities, so their ability to identify

innovative efforts and to articulate what is different and attractive about
such activity is an important element in setting up a successful exchange.
For the facility manager, OHS is a key area of interest, but it is one of
several functional areas to be addressed. Delegation is important, but the
manager must set direction, apply resources and monitor performance
against objectives. In the course of the present study the managers were
usually able to demonstrate a broad knowledge of the functional area of
OHS, the principal systems and tools being applied on-site and how well
the site was performing against plan.

As mentioned earlier, facility representatives were supportive of the
process and the use of the booklet series to work through important OHS
elements and

to identify pockets of excellence in a systematic way. One

participant commented with some surprise that, for him, the answers were
revealing in that they highlighted how his site was strong on people-related
controls, such as rules, procedures, protective equipment and similar, but
relatively weak in aspects that have higher standing in the hierarchy of
controls.
With regard to the third assumption, all sites nominated Hems that they
considered to be critical success factors for chemical safety.

Without
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exception, these were areas that they believed were being actively
pursued at the facility.

Booklets Four, Five and Six contain 45 ratings

questions, where a "Good" or "Excellenr response leads to identification
of potential benchmarking opportuntties. The number of Good or Excellent
responses varied from thirteen at Facility Seven to forty at Facility Two.
Thus, all sites believed that they had some approaches or innovations that

compared well with what was available elsewhere.
5.3

Intra-site observations and comparisons

5.3.1

Facility One

As indicated earlier, Facility One was a large alumina refinery that
processes bauxite from the Darling Ranges. The Bayer Process has a
wide range of attendant physical, chemical and ergonomic hazards, and
the facility responds to this with strong OHS programs.

These are

adequately led, with a high level of management visibility, and are
resourced with a substantial contingent of OHS professionals. The facility
seeks to engage the workforce in its safety initiatives and has structures in
support of this. Overall, the approach to occupational health and safety at
the site is consistent with that which is advocated in the safety ltterature
and which has been described in some depth in Chapter Two.
There are effective systems in place with regard to ordering, vetting, supply
and distribution of hazardous materials. Chemical safety systems at the

site are strong. There is a strong emphasis on engineering controls, safe
systems of work, procedures, training and communication.
Facility One appears to have a high level of compliance wHh the chemical
safety provisions of the Mines Safety and Inspection Regulations 1995.
The facility has in place an inventory of materials on site, a register of
MSDSs is maintained and is available to the workforce, personal protective
equipment is appropriately managed, the hierarchy of controls appears

to

be well understood on site, and regulatory requirements appear to be met,
and exceeded, ·in regard to the conduct of risk assessments, labelling, first
aid, health surveillance and monitoring of workroom air.

There are
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adequate arrangements in place for archiving of MSDSs relating to

superseded materials or earlier formulations. However, there were several
opportunities for improvement.

These were centred on practices

associated with decanting and further use of chemical substances,
secondary labelling of containers and control of all

atmospheric

contaminants to levels below those specified in the current Worksafe
Australia Exposure Standards publication.
The facility scored well with regard to the management enablers of

leadership, commitment, planning, organisation, training, communication
and measurement.

Management visibility at the site is enhanced by

initiatives such as the management safety contact program, described
eariier.

OHS targets are set, funds are allocated and progress is

monitored. The site has excellent systems for tracking and reporting OHS

performance, with several benchmarking opportunit!es in this area. The
strength of the management systems at the site has been verified via the
Department of Industry and Resources' audit program and the relatively
high score (89.7%) that was allocated to the location. Opportunities for

improvement exist in relation to formal evaluation of the effectiveness of
training, in some aspects of the provision of refresher training and in
making better use of external resources to support the OHS effort.

Technical initiatives at the site cover atmospheric monitoring programs,
formalised workplace inspections, job safety analyses and personal
protective equipment controls.

There is a highly developed Industrial

Hygiene program in evidence at the location and all of the program
elements mentioned in Booklet 5 appear to be in place.

Exposure

baselines have been established, job dictionaries are in use and chemical
inventories are applied in training, awareness-building and auditing

applications.

Qualitative and quantitative exposure assessments are

carried out with the support of a purpose-built, corporate software package.
Formal processes are applied to feasibility assessments and to subsequent
engineering, procurement, work practice or personal protective equipment
controls.
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With regard to the people aspect of OHS, the site is relatively new to the
behavioural safety area and, in particular, the element that deais with task

observations. However, substantial progress has been made o·1er the last
18 months.

In 2002, Operating Centres at the location carried out a

combined total of 20,000 task observations and management contact

initiatives. There is strong engagement of the workforce in promotional
efforts. Additionally, motivation and recognition efforts are well deployed at

the site. Attitude and morale surveys have been used sporadically in the
past to gauge likely employee support or reaction to proposals for change.

5.3.2 Facility Two

As described earlior, Facility Two was a mid-sized bauxite mining operation
located in the Darling Ranges, to the south of Perth. It belongs to the

same organisatior. as Facility One. As such, it would be expected to use
similar tools and processes in dealing with OHS. While this is so, the site

did demonstrate several locally developed innovations and had a culture
and certain practices built around its location, smaller size {compared to an
alumina refinery) and type of operation.
The management of hazardous materials at the location is given effect by
systems that cover ordering, vetting, supply and distribution aspects.
Overall, the OHS effort at the site is significant. There is emphasis on

leadership, target-setting, training, employee involvement and performance
measurement, reporting and review.
There was a high level of compliance with the chemical safety provisions of
the Mines Safety and Inspection Regulations 1995.

The facility has in

place an inventory of materials held on site, a register of MSDSs is

maintained and is available to the workforce, personal protective
equipment is appropriately managed, the hierarchy of controls appears to
be well understood on site, and regulatory requirements appear to be met
in regard to the conduct of risk assessments, labelling, first aid, health

surveillance and assessment of workroom air quality. There appeared to
be several opportunities for improvement.

These were centred on

maintenance of non-disposable respirators, practices associated with
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decanting and further use of chemical substances, secondary labelling
after transfer of hazardous substances to smaller, on-site containers and
control of all atmospheric contaminants to levels below those specified in
the current Worksafe Australia Exposure Standards publication.
The mine scored well with regard to the management enablers of
leadership, commitment, planning, organisation, training, communication
and measurement. There is good management visibility, OHS targets are
set, funds are allocated and progress is monitored. The strength of the
management systems at the site has been confirmed via the Department of
Industry and Resources' audit program and the above average score

(86%) that was allocated to the location. Opportunities for improvement
exist in relation to formal evaluation of the effectiveness of training, access
to, and utilisation of, internal resources, and in the general area of

behaviour, including compliance with rules and procedures.
Technical efforts at the site include deployment of monitoring programs for

a limited number of air contaminants, formalised workplace inspections, job
safety analyses and personal protective equipment controls. There is a
well-developed Industrial Hygiene program in evidence at the location,
using professional resources from the refinery.

All of the program

elements mentioned in Booklet 5 appear to be in place.

Exposure

baselines have been established, job dictionaries are in use and chemical
inventories are in place and used in training, awareness-building and

auditing applications. Qualitative and quantitative exposure assessments
are canned out with the support of a purpose-built, corporate software
package. Formal processes are applied to feasibility assessments and to

subsequent engineering, procurement, work practice or personal protective
equipment controls.
In the people area, the site engages in a behavioural safety program via its
MATE program. The latter includes a "golf card" innovation to assist task
observation efforts. There is a weekly, formalised management contact
program and such activity is measured and reviewed. Additionally, there is
strong engagement of the workforce in team recognition events. Attitude
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and morale sUiveys have been used sporadically in the past to gauge likely
employee support or reaction to proposals for change, so this represents a
potential improvement opportunity.

5.3.3 Facility Three
Facility Three was different to the other locations represented in the study

in that it is a chemicals manufacturing operation, with tank terminal and
transport services. It is a major supplier of chemicals to the mining industry

in Western Australia and this linkage made it an attractive candidate for
inclusion in the study.
There are effective systems in place with regard to ordering, vetting, supply

and distribution of hazardous materials. Site programs seek to integrate
environmantal, safety, health and quality aspects of the operations. There
is emphasis at the facility on implementation of the organisation's risk
management system, compliance auditing, OHS and firstMaid training,

effective communication and emergency response capability. The location
has well established policies, procedures and reporting protocols.
There is a strong commitment at the site to ensuring that statutory
requirements for dangerous goods are being met. As mentioned earlier,

the site is audited every 12 months against the 21 elements of its risk
management system. The mean score from the most recent (2002) audit
was 92%.

The location is under the jurisdiction of Worksafe Western

Australia for OHS matters, while being under the control of the Department
of Industry and Resources of Western Australia for matters relating to

dangerous goods. The facility has in place an inventory of materials held
on site, a register of MSDSs is maintained and is available to the
workforce, personal protective equipment is appropriately managed, the
hierarchy of controls appears to be reasonably well understood on site, and
regulatory requirements appear to be met in regard to the conduct of risk
assessments, labelling, first aid, health surveillance and monitoring of
workroom air. There were a few opportunities for improvement.

These

were in areas such as the archiving of MSDSs relating to superseded
materials

or earlier fonmulations

and

control

of all

atmospheric
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contaminants to levels below thooe specified in the current Worksafe
Australia Exposure Standards publication.
In the "management of work" element, the facility demonstrated its
strengths with regard to the management enablers of leadership,
commitment,

planning,

organisation,

training,

communication

and

measurement. There is good management visibility, OHS targets are set,
funds are allocated and progress is monitored.

Opportunities for

improvement exist in relation to target-setting, integration of contractor

plans with those of the facility, utilisation of internal resources, use of
leading

or

positive

performance

indicators,

and

in

the

area

of

communication and deployment of performance measures.

The site

representative identified training as a critical success factor.

However,

refresher training, safety representative training and formal evaluation of
the effectiveness of training were all self-rated as UFair''.
Its workplace environment initiatives cover atmospheric monitoring
programs, formalised workplace inspections and qualitative assessments,
together with engineering, work practice and personal protective equipment
controls. Its air sampling programs would be stronger if job dictionaries,

sampling plans and exposure baseline were put in place, and if statistical
treatments were applied.
In the people area, the site engages in various promotional efforts with

OHS and there is a recognition system that is triggered when key safety
performance milestones are achieved.

There is no formal behavioural

safety or peer-based task observation program in place and this may be
another opportunity for improvement. The organisation might benefit by
promoting and supporting the role of elected safety representatives, via
additional

training,

recognition

and

clear

responsibilities and performance expectations.

expression

of

roles,

Attitude surveys and

morale surveys have been used with success elsewhere (Lindsay,
Manning & Petrick, 1991, p. 100) and these provide a mechanism for
identifying barriers to good safety performance, as perceived by the
workforce, and for gauging likely employee support for OHS initiatives.
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5.3.4 Facility Four
Facility Four was a large contract gold mining organisation operaling on
behalf of a client at a site in the Murchison district of Western Australia.
The client company has both above- and below-ground mining services
being carried out by contractors, while it pursues gold extraction with ils

own resources (see Facility Five description).
The facility manages its hazardous materials stocks via systems that deal
with ordering, vetting, supply and distribution aspects. Safety has a high

profile in the organisation. There is emphasis at the site on deployment of
OHS rules and procedures, first-aid training and emergency response

capability.
Certain sections of the Mines Safety and Inspection Regulations 1995
des~ribe

the minimum requirements with respect to chemical safety on

mine sites.

The facility addresses these requirements with a list of

materials used on site, a register of MSDSs that is maintained and made
available to the workforce, and personal protective equipment that is

appropriately managed. In addition, the hierarchy of controls appears to be
reasonably well understood, and regulatory requirements appear to be met
in regard to the conduct of risk assessments, labelling, first aid, health

surveillance and monitoring of workroom air.

There were several

opportunities for improvement. These were centred on strengthening the
chemical inventory arrangements,

archiving of MSDSs relating to

superseded materials or earlier formulations, secondary labelling of
containers, documentation of formal risk assessments, training employees
in the use of an MSDS and systems of work attached to use of hazardous

materials in enclosed spaces.
The site was able to demonstrate a set of initiatives in the organisation of
work area,

commitment,

notably wilh the management enablers of leadership,

planning,

organisation,

training,

communication

and

measurement. There is good management presence around the site, OHS
targets are set, funds are allocated and progress is monitored.
Company has not been subject to

l

The

management systems audit of the kind
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conducted by the Department of Industry and Resources' audit program
and described earlier.
occupie~s

Auditing attention tends to be directed to the

operations rather than to the contractor who provides a service

to the client.

For Facility Four, opportunities for improvement exist in

relation to formal evaluation of the effectiveness of training, linkage of OHS
plans with those of the client and with sub-contractors, increasing the level
of employee participation and ownership of safety initiatives, and in the

area of communication and deployment of performance measures.
The facility deploys formalised workplace inspections, job safety analyses

and personal protective equipment controls. Its air sampling programs are
limited and would be stronger if an exposure baseline was put in place. In
addition, programs would be improved if statistical treatments were applied

and certain additional measures were taken in relation to communication of
results.
In the people area, the contractor engages in a strong, supervisor-led task
observation program.

This is supported by comprehensive guidance

material. Safety programs at the site appear to have a strong top-down

character and outcomes are likely to improve if employee involvement and
ownership levels can be improved. There has been no use of attitude or
morale surveys as a mechanism for identifying barriers to good safety
performance, as perceived by the workforce, and for gauging likely
employee support for OHS initiatives.

Similarly, there is no behavioural

safety or peer-based task observation program in place and this may be
another opportunity for improvement.

5.3.5 Facility Five
Facility Five was a medium-sized gold mining, milling and extraction
operation in the Murchison district of Western Australia. The Company has
contractors engaged to carry out both above- and below-ground mining
operations on its behalf, while it operates a Carbon-in-Leach plant and
canries out the gold extraction element itself.
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Suitable measures are in place with regard

to ordering, vetting, supply and

distribution of hazardous materials, and broader management systems for
OHS are strong.

There is emphasis on induction training, accident

investigation, reporting protocols and emergency response capability at the
site.
There appears to be satisfactory compliance with the chemical safety
provisions of the Mines Safety and Inspection Regulations 1995.

The

facility has in place an inventory of materials held on site, a register of
MSDSs is maintained and is available to the workforce, personal protective
equipment is appropriately managed, the hierarchy of controls appears to

be reasonably well understood on site, and regulatory requirements appear
to be met in regard to the conduct of risk assessments, labelling, first aid,

health sUTveillance and monitoring of workroom air. There were several
opportunities for improvement. These were associated with archiving of
MSDSs relating to superseded materials or earlier formulations, secondary
labelling of containers after transfer of hazardous substances to smaller,

on-site containers, documentation of formal risk assessments, training
employees in the use of an MSDS and systems of work attached to use of

hazardous materials in enclosed spaces.
The facnity was active with the management enablers of leadership,

commitment,

planning,

organisation,

training,

communication

and

measurement. There is good management visibility, OHS targets are set,
funds are allocated and progress is monitored. The Department of Industry

and Resources has endorsed the strength of the management systems at
the site through its audit program. A relatively high score of 94% was
obtained by the location. Opportunities for improvement exist in relation to
formal evaluation of the effectiveness of training, increasing the level of
employee participation and ownership of safety initiatives, and in the area

of communication and deployment of additional leading indicators of
performance.
Technical initiatives at the site include atmospheric monitoring programs,
although these do not extend very far beyond the statutory requirements
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expressed in the CONTAM system. There is emphasis on formalised
workplace inspections, job safety analyses and personal protective
equipment controls.

Air sampling programs would be stronger if an

exposure baseline was put in place, if statL•tical treatments were applied

and certain additional measures were taken in relation to communication of
results. There is a need for the site to do more with regard to investigating
exposure to taflings dust, controlling the work practices that make exposure

to this dust possible and communication of results and counter-measures.
In the people area, the location undertakes a variety of promotional efforts

in the OHS area and there is a recognition system that is activated when
key safety performance milestones are reached. Safety programs at the

site appear to have a strong top-down character and outcomes are likely to
improve if employee involvement and ownership levels can be improved.
There is no behavioural safety or peer-based task observation program in
place at the site and this may be another opportunity for improvement. The
organisation might benefit by promoting and supporting the role of elected
safety representatives, via additional training, recognition and clear

expression of roles, responsibilities and petformance expectations.

As

mentioned earlier, attitude surveys and morale sUiveys have been used
with success elsewhere (Lindsay, Manning & Petrick, 1991, p. 100) and
these provide a mechanism for identifying barriers to good safety
performance, as perceived by the workforce, and for gauging likely
employee support for OHS initiatives.
5.3.6 Facility Six
Facility Six was an open-cut, iron ore mine in the Pilbara Region of
Western Australia. It is linked to several, smaller satellite ore bodies. The
site has a solid complement of safety, health/hygiene, fire, security and
emergency services personnel at its disposal.
There are effective systems in use with regard to ordering, vetting, supply
and distribution of hazardous materials. Overall, OHS systems are well
developed. There is emphasis at the location on risk assessments, audits,
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behavioural safely and struclures to deliver induction, refresher and Safely
Representative training.
There is a high level of compliance with the chemical safely provisions of
the Mines Safety and Inspection Regulations 1995. The facOily has in
place an inventory of materials on site, a register of MSDSs is maintained
and is available to the workforce, personal protective equipment is
appropriately managed, the hierarchy of controls appears to be reasonably
well understood, and regulatory requirements appear to be met in regard to
the conduct of risk assessments, labelling, first aid, health surveillance and

monitoring of workroom air. One of the items on the inspection checklist
addresses an issue that is a weakness for many facilities, namely correct
labelling of containers that hold decanted materials. There were several

opportunities for improvement. These were centred on compliance to rules
and procedures, and ensuring control of all atmospheric contaminants to
levels below those specified in the current Worksafe Australia Exposure
Standards publication.
The facilily scored well with regard to the management enablers of

leadership, commitment, planning, organisation, training, communication
and measurement. There is excellent management visibilily and policy
enunciation, OHS targets are set, funds are allocated and progress is
monitored. The strength of the management systems at the site has been
verified via the Department of Industry and Resources' audit program and
the relatively high score (89%) that was assigned to the location.
Opportunities for improvement exist in relation to formal evaluation of the
effectiveness of training, strategic planning, use of leading indicators of
performance and in making better use of external resources to support the
OHS effort.
The Site Industrial Hygienist uses walk-though survey techniques to check
departmental inventories of chemicals and to evaluate the measures being
taken in regard to storage, handling, application of controls, and similar.
Although job dictionaries are not used, the workforce is stratified into
groups with similar exposures. Exposure baselines have been established
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and statistical treatments are applied to measurement results. Feasibility
(for control) assessments are not applied in a consistent way. However,
procurement controls, work practice controls and personal protective
equipment controls are well developed.
In the people area, the facility has made progress with its behavioural
safety efforts.

This is delivered via the wider organisation's Safe Act

Observation (SAO) Program. This initiative involves both management
and the workforce, and is supported by well-defined processes and
materials. Safety promotion, compliance with rules, including the wearing
of personal protective equipment, and management contacts on OHS are
all components of the SAO Program. Motivation and recognition efforts,

together with attitude and morale SU!Veys are delivered in sporadic fashion,
so this may be an opportunity for improvement.
5.3.7 Facility Seven
Facility Seven was a gold mining, milling and extraction operation located
to the south of Kalgoortie. The complex consists of three open cut pils,
one underground operation and two gold processing plants. The operation
is owned by the same organisation that is responsible for Facility Five,
described earlier.

Again, the above-ground and below ground mining

components are carried out by contractors that specialise in this work.
The facility manages its hazardous materials stocks via systems that deal
with ordering, vetting, supply and distribution aspects. The Loss Control
Manager plays a central role in this. There is emphasis at the site on
deployment of the broader organisation's 'Whole of Mining Risk
Assessmenr protocols, together with OHS rules and procedures, first-aid
training, accident investigation processes and emergency response

capability.
Certain sections of the Mines Safety anrt Inspection Regulations 1995
describe the minimum requirements with respect to chemical safety on
mine sites.

The facility addresses these requirements with a list of

materials used on site, a register of MSDSs that is maintained and made
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accessible to the workforce, and personal protective equipment that is
made

ava~able

where needed.

In addition, the hierarchy of controls

appears to be reasonably well understood, at least at a management level,
and regulatory requirements appear to be met in regard

to the conduct of

nsk assessments, labelling, first aid, health surveillance and monitonng of

workroom air. There were several opportunities for improvement. These
were centred on strengthening the chemical inventory arrangements,

archiving of MSDSs relating to superseded

materials

or earlier

formulations, secondary labelling of containers and documentation of
fonnal risk assessments and duties that may give rise to exposure.
The site was active in the organisation of work area, notably with the

management enablers of strategic planning, training (at induction and with
that provided to Safety Representatives), access to external resources,
hazard communication and use of lagging indicators. The facility has not
been subject to a management systems audtt of the kind conducted by the
Deparlment of Industry and Resources' audtt program and descnbed
earlier. For Facility Seven, opportunities for improvement exist in relation
to the development and application of leading indicators of perfomnance,
target setting,

application of resources,

formal

evaluation of the

effectiveness of training, linkage of OHS plans with those of the contracting

organisations, and in increasing the level of employee participation and
ownership of safety initiatives.
The facility deploys fomnalised workplace inspections, job safety analyses,
procurement controls for chemicals and personal protective equipment
controls. Its air sampling programs are limited and would be stronger if an
exposure baseline was put in place.

In addition, programs would be

improved if statistical treatments were applied and certain additional

measures were taken in relation to communication of results.
There are several improvement opportunities available in the people area.
Safety programs at the site appear to have a strong top-down character
and outcomes are likely to improve if employee involvement and ownership
levels

can

be improved.

There

is

no substantive, fomnalised
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motivation/recognition program to encourage participation in OHS, nor has

use been made of attitude or morale surveys as a mechanism for
identifying barriers to good safety performance, as perceived by the
workforce, and for gauging likely employee support for OHS initiatives.
Simflarly, there is no behavioural safety or peer-based task observation
program in place and this may be another opportunity for improvement.

5.3.8 Facility Eight
Facility Eight was a nickel refinery located in the Kwinana industrial zone.
It produces nickel briquettes and nickel powder.
There are effective systems in place with regard to ordering, vetting, supply

and distribution of hazardous materials. The Environmental Coordinator
plays a key role in this activity.

Overall, the facility and the broader

organisation to which it belongs are strong in the business planning area
and several initiatives spring from this. There is emphasis at the site on
inventory control, storage and handling arrangements and procedures,

first-aid training and emergency response.
Certain sections of the Mines Safety and Inspection Regulations 1995 set

out the minimum requirements with regard to chemical safety on mine sites
and mineral processing plants. The facility has in place an inventory of

materials on site, a register of MSDSs is maintained and is available to the
workforce, personal protective equipment is appropriately managed, the
hierarchy of controls appears to be reasonably well understood on site, and
regulatory requirements appear to be met in regard to the conduct of risk

assessments, procedures for working in enclosed spaces, disposal of
containers, labelling, first aid, health surveillance and monitoring of

workroorri air. There were several opportunities for improvement These
were centred on archiving of MSDSs relating to superseded materials or
eariier fonnulations, secondary labelling of containers, documentation of
formal risk assessments and duties that might give rise to exposure,
training employees in the use of an MSDS and record-keeping in relation to
training in chemical safety.
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The facility scored well

w~h

regard to the management enablers of

leadership, commibnent, planning and organisation, but less well in the
areas of training, communication and measurement.

There is good

management visibility, management of change procedures are well
developed, OHS targets are set, funds are allocated and progress is
monitored. The strength of the management systems at the site has been
verified via the Department of Industry and Resources' audit program and
the relatively high score that was allocated to the location (94%).
Opportunities for improvement exist in relation to deployment of
management systems, roll out of training, particularly as it relates to

chemical safety, fonnal evaluation of the effectiveness of training,

increasing the level of employee participation and ownership of safety
initiatives and in the area of communication and deployment of

performance measures.

In regard to the latter, it would be useful to

establish measures that could be applied to the elements identified by the

site as critical success factors for chemical safety.
The facility has well established policies, procedures and reporting

protocols. Its technical initiatives cover atmospheric monitoring programs,
the development of a more extensive exposure database, formalised
workplace inspections, job safety analyses, procedural controls, particularly

in relation to work in enclosed spaces, and personal protective equipment
controls.

Its air sampling programs would be stronger if statistical

treatments were applied and certain additional measures were taken in
relation to communication of results.
In the people area, the site engages in various promotional efforts with
safety and has surveyed its workforce to determine attitudes to safety and
~

delivery. Safety programs at the site appear to have a strong top-down

character and outcomes are likely to improve if employee involvement and
ownership levels can be improved. There is no behavioural safety or task

observation program in place, nor is there any substantive, fonnalised
motivation/recognition program to encourage participation in OHS. These
may be other opportunities for improvement.
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5.4

Inter-site observations and comparisons

5.4.1

Diversity

There was considerable diversity in the characteristics of the sHes
participating in this study. They varied from small, relatively simple mining

operations to larger, more complex processing operations, with a wider
range of attendant OHS risks.

Some facilities were engaged in below

ground mining operations while others were surface operations. One site
was a principal supplier of chemicals to the mining industry in Western
Australia, while another "facility" was a contract-mining operation,
providing an ore extraction service to a client mining company.

Some

sites were close to Perth, while others were in remote locations, hundreds
of kilometres from the capital city.

Some sites had a very stable, local

workforce while others had a high turnover labour situation, with people
operating on a "fly-inffly-out" basis.
Diversity of this kind was considered to be an advantage in that study
processes and tools would be put to the test in situations that reflect some
of the key variables that prevaO in Western Australian Industry.
5.4.2

Booklet One materials

Booldet One was designed to gather some initial facts about the facility its function, contact d&tails, circumstances relating to the deployment of its
workforce,

together with

OHS

challenges and

arrangements for

addressing these.

,, •

Organisation for OHS

Smaller facilities usually had the bulk of OHS respc .sibilities vested in one
individual, with that person reporting directly to the site manager. On the
other hand, larger sites typically employed a team of OHS professionals,
with some people having specialist backgrounds. Thus, they usually had
access to a broader and deeper knowledge base. The usage of elected
Safety Representatives was quite variable. Where

t~e

management style

at the facility was of a top-down nature, there was little emphasis on
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workforce involvo9ment and so Safety Representatrves were either not

used or not valued.
•

Principal OHS issues end challenges

The mining and mineral processing facilities included in this study share
many common OHS issues and challenges. Operation and maintenance
of mobile equipment and fixed plant would be an example of this. Physical
agents such as noise, vibration, radiation and thennal stress are

commonly encountered. In the area of chemical agents, dust (from ore
and waste sources), acids, alkalis, compressed gases, fuels, lubricants,
cleaning agents, sprays, adhesives, welding gases and fumes, and

workshop solvents and other chemicals are in clear evidence.
o

Other relevant information

All sites were part of a wider organisation and were able to draw on
knowledge and experience from elsewhere.
been subject

Xx of the study sites had

to a Department of Industry and Resources audit of

management systems at some point during the past five years.

Audit

scores indicated that the locations were well placed compared to their

peer group within the mining and mineral processing industry.

In all

cases, their scores were above the mean for the Industry. Similarly, Lost
Time Injury Frequency Rates for 2002 ranged from zero to 6.3 per million
hours worked. This demonstrates a safety perfonmance that is, with two

exceptions, better than the mean figure of 4.3 per million hours worked for
metalliferous component of the Western Australian Mining Industry, as
published by the Department of Industry and Resources (2003, p. 14).
This would suggest that organisations that show interest in benchmarking
activity are likely to be superior perfomners in OHS and to believe that they
have something to offer in a benchmarking exchange.

5.4.3 ·

Booklet Two materials

Booklet Two was part of the initial package of materials sent to the
participating location and was designed to elicit preliminary infomnation on
OHS, in general, and chemical safety, in particular.
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•

The Yes/No questionnaire (general OHS)

All of the locations responded in the affirmative to the questions posed in
Part A1 of Booklet Two. Since the nine "yes/no" questions relate to the
characteristics of organisational effectiveness in OHS, as described by
Toohey (1987, p. 238), then the foundation is there for a strong program
and there should be some benchmarking potential within each site.
e

Benchmarking, best practice, and technology transfer

All participating facilities indicated that previous efforts with respect to
benchmarking in OHS had been of a very limited and informal nature.

This provided support for the premise that this study is novel and has the

potential to pioneer a more fonnal and effective approach to benchmarking
between like-minded organisations in Western Australia.
•

Measurement - Lagging indicators

The most widely used lagging indicator within the participating sites was
Lost Time Injury Frequency Rate (LTIFR). This measure has
limitations, as described in Chapter Two.

a number of

Nevertheless, it is well

understood, widely accepted and routinely reported

to

Government

agencies and other stakeholders. Thus, it was a data element that was
readily available and was a useful item for inter-site comparisons.
•

Measurement -leading indicators

All facimies had some measures that fell under this heading. Those with

established behavioural safety programs utilised activity-based measures
such as the number of task observations or the number of management
safety contacts carried out during the month. Other popular activity-based

indicators were the number of training sessions held, the number of
hazards identified and logged, the number of safety meetings held and

similar. Some sites opted for measures that are more outcome oriented such as the number of corrective actions carried out, self-audit scores,
compliance audit results and similar. The purpose of the question was to
explore the extent of use of leading indicators. It was thought that facilities
that made effective use of such measures would be likely to be innovative
in other areas. This was generally the case. While the wide range of
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indicators in use worked against cross-site comparisons of scores,
perfonnance measurement is a key management enabler and so this
subject represents an attractive area for future benchmarking activity
•

Self-ranking in OHS

With one exception, the facilities that took part in the study ranked their
OHS performance and strategies in the top quartile relative to the local

Mining Industry.

This seems somewhat unrealistic given the range of

facilities encompassed by the study. In part, it could be explained in the

sense that all sites taking part were volunteers that welcomed the
opportunity to participate and felt they had something to offer.

In other

words, a certain amount of self-selection may have occurred, with the
project having appeal to better-performing, more confident organisations.
However, some program elements that the researcher encountered
appeared to be quite rudimentary, while being considered to be "Good" or
"Excellent" by the facility representative. This may reflect human nature
and the desire to be seen to excel or it may reflect a lack of knowledge of

what constitutes excellence for a particular area of activity. The latter
explanation fits with the observation by Wiarda and Luria (1997, p. 2),

alluded to earlier, who have pointed out that benchmarking is invaluable
for its shock value and that managers sometimes act with disbelief at gaps
that may exist between performance at their site and practice at other
sites. According to the same authors, facilities almost universally overrate
their performance. They found, in a survey of manufacturing plants, that
81% of respondents thought that they ranked in the top quartile of their
industry (Wiarda & Luria, 1997, p. 1). Activities that may be seen as in-

house strengths may be modest in relation to comparable activities at
other sites. Such is the value of benchmarking.
•

Potential benchmarking partners

Facility representatives nominated a wide variety of organisations as "most
admired" or potential benchmarking partners. Some of these were high

profi:e international organisations without a manufacturing presence in
Westem Australia, such as DuPont and Dow Chemicals.

Some were

companies that operate locally and enjoy a strong reputation for OHS,

352

such as Woodside Petroleum and Alcoa of Australia. A few interviewees
saw the MIN EX award system, with its peer scrutiny fealures, as a ready

source of potential benchmarking partners. Other nominations were more
obscure, with operations outside the chemical manufacturing and mineral
processing areas, such as the South African Pulp and Paper Industry.
•

The Yes/No questionnaire (chemical safety)

Locations responded in the affirmative to most of the questions posed in
Part B1 of Booklet Two. Since the eleven "yes/no" queslions relate to the
essentials of chemical safety, as described by Chesson (1990, p. 406) and
the Department of Minerals and Energy (1995a, 1997a), then the

foundation is there for a solidly-based program and there should be some
benchmarking potential within each facility.

•

Critical success factors

Site representatives were asked to nominate four critical success factors
in relation to chemical safety at their location. Responses were varied,
although core competencies such as leadership, organisation, training and
commitment were prominent in the nominations, together with vetting
arrangements, maintaining an up-to-date chemical inventory and access
to chemical information via commercial systems such as Chern Alert. The
latter clear1y has good market penetration in Western Australia.
•

Performance measurement

All facilities used traditional lagging indicators, such as LTIFR, to track

OHS performance. Leading indicators were less well entrenched as a tool
for monitoring performance. However, some sites use activity measures
to good effect. These include the number of training sessions delivered,
the number of task observations carried out, the number of management
safety contacts made, and similar.

Remarkably though, few sites had

performance measures that corresponded to the items nominated as
critical succuss factors for chemical safety.
•

Innovations

As indicated earlier, innovations can lake many forms.

They may be

related to a product, service, tool, resource, system, concept or an
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.

approach. They may result from ideas that are genuinely original or may
be a successful adaptation of something that has been implemented
elsewhere. Examples of each of these were seen during the exercise.
5.4.4

Booklet Three materials

Booklet Three was used to assess the level of compliance with Part 7,
Division 3 of the Mines Safety and Inspection Regulations 1995.

The

regulations address topics such as MSDSs, container design and
disposal, labelling, registers, enclosed spaces, risk assessment, risk
reduction, atmospheric monitoring, health surveillance, first aid and

miscellaneous matters attached to training.
Compliance levels were generally quite high.

All sites made use of

commercially available systems, such as Chem Alert, to support their
obligations with regard to suitable MSDSs, training and communication of

hazardous materials information.
There were a few areas that stood out as offering opportunities for

improvement These were in relation to site arrangements for transfer of
materials into smaller containers, application of secondary labelling and
disposal of used containers.
5.4.5

Booklet Four materials

Booklet Four was designed to identify innovation and best practice
associated with key management enablers for OHS.

These are

leadership, commitment, planning, organisation, training, communication
and measurement, all of which are well recognised in the literature
described earlier.

All facilities that took part in the study had strong

management systems.

This became apparent during the inteiView

process and subsequent verification activities. Further confirmation came
from the scores obtained from an independent audit of management
systems, as performed by officers of the Department of Industry and
Resources

(formerly the

Department of Minerals and Petroleum

Resources of Western Australia).

354

•

Leadership

As Juran (1991, p. 7) observed, leadership is a key to getting results in
OHS. All sites participating in this study were able to demonstrate the
importance they attached to visible and active leadership. Some initiatives
were formalised, tracked and used in perfonmance appraisals.

The

management safety contact effort, as deployed by Facilities One and Two,

was an example of this. But leadership can exist at many levels. Some
sites empowered their employees to the extent that elected Safety and
Health Representatives were leading much of the safety effort within their

natural work groups.

•

Commitment

Most interviewees saw commitment as being expressed in terms of the
allocation of people and equipment resources to address the issue at
hand, together with making provision in the location or departmental
budget to fund important OHS projects.

•

Planning

There was evidence at all sites that OHS was integrated with broader
organisational plans. Targets are set for both short-tenm and long-term
activities and progress is monitored.

Contractors play a significant

production or maintenance role at most of the facilities. Their OHS plans

were often reviewed as part of pre-qualification checks. However, there
was some variability !n regard to the extent to which their plans are

integrated with those of the site.

•

Organisation

Key requirements in this area are that OHS resources are sufficient, that
the people involved have ready access to senior site management and
that the 01ganisational

struci\Jre

encourages interaction

of OHS

professionals with line management and shop floor personneL This was
generally the case at the study locations.

•

Training

The MARCSTA induction package is now an entrenched and significant
part of OHS training within the Western Australian Mining Industry (?.
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Gilroy, personal communication, March 3, 2001).

Study sites used the

one-day MARCSTA course to cover general OHS subjects before
delivering more specific, site-related training.

Most sites had a safety

representative system and elected individuals received the five-day
introductory training course, per statutOry requirements.

Follow-up

training, specifically aimed at safety representatives, was limited for most
sites. All facilities provided refresher-style training, with delivery via safety
meetings, safety summits, off-site workshops, tool-box sessions, self-

paced CD-ROM sessions, and similar.
•

Communication

Hazard communication initiatives at the study sites took many forms.
There were safety alert systems, feedback from air sampling exercises,

use of database information on hazardous materials, awareness training,
safety meetings and similar.

Safety targets were also conveyed in a

variety of ways and feedback on performance was channelled through
toolbox meetings, electronic and hard copy reports, notices, newsletters
and other presentations.

•

Measurement

Lagging indicators, such as Lost Time Injury Frequency Rates (LTIFR),
Medical Treatment Injuries (MTI) and Minor (first-aid) Injuries (MI), were
popular at participating sites. There are statutory obligations attached to
reporting of the more serious fomns of injury to the regulatory agency.
Leading indicators of perfomnance were not as well developed, but there
was evidence of initiatives such as the tracking of the number of safety
meetings held, the number of training sessions held, the number of
inspections or audits carried out, and similar.
5.4.6

Booklet Five mal'lrials

Booklet Five is centred on technical elements within a risk management
framework, namely hazard identification, risk assessment and risk control.
It also contains a section that may be used to assess the strength of the
Industrial Hygiene program at the location.
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•

Hazard Identification

Hazard recognition approaches were quite vaned. Some sites nominated
their hazard log reporting systems and workplace inspection programs as
central to their efforts under this heading. Others saw the MSDS as a key

source of information on hazards a3sociated with site. A few facilities
used departmental inventories of chemicals and checklists as the basis for

training, awareness-building and auditing applications.
•

Risk Asses,'lment

All of the sites engaged in formal risk assessment activities to some
degree. All sought to meet regulatory requirements in terms of monitoring
for atmospheric contaminants, that is, they were set up to meet the State

Government's CONTAM requirements as a minimum. A few went beyond
this and used sophisticated software to develop exposure baselines,

sampling schedules and to apply statistical treatment to results.

•

Risk Control

Most sites were strong in the procedural area and in terms of use of
personal

protective

equipment,

but

weaker

in

their

pursuit

of

substitution/elimination alternatives and other elements that reside in the
upper part of the hierarchy of controls.

•

Industrial Hygiene Program Development

For most sites, Industrial Hygiene programs were quite limited. Where the

discipline was well established with
support

(Facilities

One,

Two

in~house

and

Six),

professional resources in
programs

were

robust,

comprehensive and well conducted. Only the largest of the participating
sites employed Industrial Hygienists, although smaller sites had some
access to such professionals through contract services.

5.4.7

Booklet Six materials

Booklet Six was designed to seek out exceptional practice or innovations
with respect to people factors.

Ratings questions were framed around

eight sub-topics.

•

Behavioural Safety and Task Observation Programs
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Three facilities had behavioural safety programs that were reasonably well
developed, while another site was at an

ea~y

stage in instituting such a

program.

•

Motivation and Recognftion Initiatives

Motivation and recognition initiatives were prominent at sites that placed
high value on employee involvement in OHS and had structures in place
to facilitate this.

•

Attftude and Morale Surveys

These tended to be deployed in sporadic fashion.
examples of such surveys being used

There were no

in a routine way to shape the

facility's approach on OHS issues or to guide decision-making. Lindsay,
Manning and Petrick {1991, p. 106) have argued persoasively that morale
is linked to safe behaviour and to the financial performance of the
organisation. Thus, systematic deployment of such tools represents an
area of opportunity for most sites.

•

Safety (Management) Contact Programs

Formal programs of the kind used by the DuPont organisation were limited
to Facilities One and Two.

Here, expectations {of the manager and

supervisor) were established and contact

activ~y

was recorded, tracked

and applied in performance appraisals. Other sites had less formal, more
traditional forms of contact between line management and shop floor

personnel.

•

PPE Compliance

Participating sites deployed PPE compliance surveys on a sporadic basis.
Those with formal audit programs usually had an element dealing wtth the
extent of use of PPE, along with selection, storage and maintenance
aspects. This is an area of opportunity for most sites.

•

Promotional Efforts for OHS

Most sites were able to cite examples of promotional efforts that had been
carried out in the past. Some sites had a program of activities for the year,
with a different theme every month. Others had more intermittent efforts.
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Some sites used a 'top down" approach, while others used more
participative strategies to promote and pursue their safety objectives.
5.4.8

Scoring and relationships between variables

Earlier, reference was made to the high level of diversity that exists within
the study group.

This applies in relation to remoteness from major

population centres, labour turnover, size and complexity of the operation,
number of chemicals

on

site, access to

professional

resources,

sophistication of OHS programs, management style, culture, and similar.
For the present purpose the variables of interest are the number of

potential benchmarking opportunities and the related "innovation score" for
each facility, the Lost Time Injury Frequency Rate, and the management
systems audit score as developed by the Department of Industry and

Resources of Western Australia.
As mentioned earlier, the sequence and style of questions presented in
the study bcoklets were designed

to

flush out potential areas of

innovation. In the previous chapter, a "facility profile" was given for each
participating site.

This represented the elements of compliance,

organisation of work, the workplace environment and people initiatives,
and was derived from information collected with the aid of Booklets 3-6

and subsequent verification activities. When this information is subject to
simple (unweighted) aggregation, as shown in Figure 36, site strengths
become more apparent. It can be seen that compliance scores fall in the
range 73% - 95% (mean 90%). Organisation of work scores are in the

range 28%- 91% (mean 69%), while workplace environment scores are in
the range 33%- 100% (mean 66%) and people initiatives are in the range
0%-62% (mean 31%). The results are consistent with the observation of
Wiardaand Luria (1997, p. 7) that a search for an "all-round best practice"
partner is unlikely to bear fruit. No single facility is good at everything.
When compliance is put

to one side, the other three elements may be

used to develop an "innovation" score for each facility.

This was

established from the number of "Good" or "Excellent" ratings offered by
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•

/s there a suffe of benchmari<ing tools and metn 'do/ogies capable of
accounting for the organisation of work factor,

the workplace

environment factor and the people factor - as they relate to the

management of hazardous materials?
The conceptual framework for this study was based on these
elements.

.:·ee

There is a substantial body of literature dealing witr ·•·q

influence of each on mishaps and other OHS outcomes, and on theil ·: 'e
in the deployment of a strong OHS program. The booklets used to gather
data at each facility dealt with each element in turn.

Furthermore, the

study processes were built around efforts to deploy the booklets. Thus, if
the tools and processes have been effective then the research question

can be answered as "yes".
•

Is there a suite of benchmari<ing tools and methodologies capable of
application to both medium and large organisations?

It was indicated earlier that, for the purposes of this study, a "mediumsized" facility would be defined as one having 50-200 full-time employees,
while a "large" tacility would have in excess of 200 employees. Using
these criteria, the study group consisted of four medium-sized operations
(Facilities "'!'"tlree, Four, Five and Seven) and four large operations

(Faoilities One, Two, Six and Eight), thereby offering
opportunity

~o

tent the second research question.

a reasonable

Evidence emerged

during the study that the benchmarking tools and methodologies could be
applied equally well in both medium and large facilities.
•

Is there

a suite of benchmari<ing tools and methodologies capable of

application to other elements under the OHS umbrella, that is, to areas
other than chemical safety?

The third research question is concerned with the transferability of the
tools and processes to other elements under the OHS umbrella. This was
tested in the ergonomics area. The Hi-page booklet, "Ergonomics - In
Pursuij of Best Practice", provided in Appendix 9, proved to be relatively
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simple to produce and apply. This was a likely outcome, given that its
content was modelled on the format and style of questioning that had
worked well when applied with the main group of booklets. The focus
group of

~our

physiotherapists/ergonomists and an occupational physician

provided further endorsement of the attributes and efficacy of this type of
approach. Their response is summarised in Table 45.

All four criteria

were rated "Good" or "Excellent" by the practitioner panel.
•

Is there a suite of benchmarking tools and methodologies capable of
identifying pockets of excellence?

The fourth research queGtion lies at the heart of the project. The principal
benchmarking tools were the booklets that were used to gather preliminary

information on OHS at the site (Booklets 1 & 2) and that used to work
systematically through regulatory matters (Booklet 3), together with
"beyond compliance" efforts relating to organisation of work, the workplace

environment and people factors (Booklets 4-6). As highlighted earlier,
these were effective in identifying "pockets of excellence".
The methodologies or processes used in this research included self-study
steps and initial approaches to prospective benchmarking partners. These

preliminalies were followed by a field component based broadly on the
steps used in modem auditing, and described earlier. Thus, structured
interviews were used, with both formal and informc:d questioning being

applied. Subsequently, physical examination of the workplace took place,
together with document review and other types of velification.

Finally,

steps were taken to assess the information, to develop an accurate picture

of performance at the facility and to provide feedback on strengths and
opportunities for improvement.

• Is there a suite of benchmarking tools and methodologias capable of
facilitating the transfer of best practice in the management of

hazardous materials?
The fifth research question is different from the fourth question in that it
deals with the next step in the sequence after potential benchmarks are
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identified, namely the ease with which best practice ideas or approaches
may be transferred to another facility. It was possible to test only the first
part of this element, by getting the subjective views of experienced OHS
practitioners

on

the

efficacy

demonstrated innovation.

of knowledge

transfer

in

areas

of

It will be some time before the tools and

processes are fully deployed, exchanges have occurred and success can
be evaluatad in a more comprehensive way.

5.6

Summary

This study has sought to develop and test new tools and processes to
make benchmarking activity and the transfer of technology, ideas and
approaches more efficient and meaningful.

It has drawn heavily from

state-of-the-art management theory and has sought to establish the
linkage between the organ!sation of work factor (management enablers),
the workplace environment factor (technical initiatives) and the people

factor, as they contribute to workplace health and safety performance. It
has used qualitative inquiry methodologies and an approach based on
personal contact and insight, as expressed by Patton (1990, p. 46), to
generate data.

Information was generated by in-depth, open-ended

interviews with key personnel at the facility, direct observation and review
of written documents.
Some broad trends emerged from the study sites and for reasons
expressed earlier are probably representative of the situation in the wider
Mining Industry of Western Australia. These were:
o Most locations had good management systems and structures,
including procedures and standards, although deployment was
sometimes an issue.
•

Most were much stronger and innovative in planning, organisation,
commitment and in the other management em=1blers than they were in
pursuing certain people-related initiatives (such as behavioural safety,
management safety contacts, attitude surveys and similar) that are
strongly advocated in the safety literature.
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•

Most made good use of lagging indicators of performance, but were
weaker in the development and application of leading indicators.

•

Common opportunities for improvement were in regard to secondary
labelling of containers, documentation of risk assessments, evaluation
of the effectiveness of training and employee participation and

ownership of the safely effort.
•

Finally, while each site responded readily to the invitation to nominate

critical success factors for chemical safety there were few objective
measures being applied to check performance in these key areas.
The scores that were derived from the responses from the site

representative and the verification activities -that went with this represent
an indirect indicator of innovation, activity and commitment at the site and
should cany some predictive potential in terms of OHS outcomes. All of
the facilities that participated in the study were reasonably strong
performers in OHS, as assessed by study tools and by other independent
measures, such as Government audit outcomes and widely-used lagging
indicators of safety performance.

All demonstrated that they had

something to offer in terms of potential benchmarking opportunities. The
five research questions raised at the beginning of this study are responded
to in the affirmative.
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CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

6.1

Conclusions

6.1.1

Study objectives and outcomes

The study set out to develop effective tools and processes for the
benchmarking of hazardous materials management practices at medium
and large enterprises. While there exist many sources of guidance and
direction in terms of how OHS should be managed at a facility, there are

clear shortfalls in terms of the tools and processes needed to identify
areas of opportunity and to overcome barriers to the efficient transfer of

ideas and techniques.

This holds in relation to knowledge transfer

between cooperating organisations, and even between locations or
departments within the same organisation.

The principal findings from the study were as follows:
•

The products developed for this work were tested at a selection of
mining, mineral processing and related-industry sites in Western
Australia.

They were found to be robust and to offer considerable

promise as agents of change and as support for attempts by the
enterprise to achieve excellence in the management of chemical
safety.
•

Subject matter fell readily under the three headings represented in the
conceptual framework for the study (Figure 1). All relevant material
may be assigned to organisation of work, the workplace environment
or people i~iatives.

•

The study generated evidence that the tools and processes are
transferable

to

other critical elements of OHS management, and

probably beyond that.

The approach taken with the format and

delivery of the booklet series seems suited to any business process
that operates to standards, guidelines, codes of practice or regulatory
controls - these being the principal source of the sub-elements and
questions that populate the booklet for the subject being explored.
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•

There appears to be a relationship between "innovation scores", as
developed by the study and Lost Time Injury Frequency Rate (LTIFR},
the lagging indicator of OHS performance that is widely used across
Australian industry.

•

There were

marked differences from site-to-site in terms

management

style,

employee

ownership

of

OHS,

of

program

sophistication, access to professional resources, level of use of
chemicals and similar factors. Nevertheless, all sites had something to
offer in terms of innovations. These took many forms - variously as a
product, service, tool, resource, system, concept or an approach.
•

None of the sites involved in this study had participated previously in a
formal, structured exchange on chemical safety (or OHS)- although all
sites had engaged in some level of informal exchange, usually via
professional networks, meetings, conferences, and similar.

~.1.2

Novel aspects of the study

There is little evidence of formalised OHS benchmarking activity in
Australia and so it is difficult to draw comparisons with other work. The
National

Occupational

Health

and

Safety

benchmarking kit provides a few examples of

Commission

~rganisations

(1996}

that have set

up teams and have attempted to benchmark subjects that fall under the
OHS umbrella, but these appear to be scant in number. It is more likely
that there is a degree of less formal contact being made between clusters
of organisations from time-to-time and on quite specific items of interest.
However, rarely do the outcomes of such contact find expression in the
published literature.
This study is novel in that it is the first formalised, OHS-related, multi-site
benchmarking effort in Western Australia. It is unique in that it addresses
compliance issues, together with "beyond compliance" efforts that fall
under the headings of organisation of work, the workplace environment
and people factors.
It taps into current thinking and practice with respect to quality
management and continuous improvement, organisational effectiveness,
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change management, behavioural safety, risk management, performance
measurement, reporting and rtwiew, management systems, compliance,
standards, auditing, benchmarking and technology transfer. It has sought

to fashion a coherent set of tools and processes from these sources.
The study used a set of questionnaire booklets to provide for a structured
coverage of the elements that fall under the OHS (general) and chemical
safety headings.
Notice was taken of Webste(s view, alluded to earlier, that the

appearance of the questionnaire will impact greatly on the level of
response to the material (Webster, 2000, p. 5).

Accordingly, the

questionnaires were designed and formatted to meet the criteria she
called for attractiveness.

namely, to demonstrate professionalism,

quality and

The booklets in Appendix 7 can be readily adapted to

other elements that fall under the OHS umbrella, and so represent a
resource for those who might choose to follow down this path.
Earlier, there was reference to the view by Wallack, O'Halloran and Leader
(1991) that the use of benchmarking as a business improvement tool has
been impeded by three obstacles, namely, the supposed superiority of

invention over copying, the ''we are unique" syndrome, and moral and
legal sanctions against "industrial espionage". Successful benchmarking
experiences of the kind described in this study should help to overcome

these prejudices and encourage a Jot more activity within industrial groups
of like mind.

6.1.3

Usefulness ofthis information

While some benchmarking opportunities may become readily apparent in
"statements of pride" in Company reports, presentations and the like, as
asserted by Tucker, Zivan and Camp (1987, p. 9), others may only come

to

light as "pockets of excellence" are identified during more fomnal

proceedings of the kind described in this work.
The infomnation in this study and the tools and processes that have
emanated from it should be of interest to:
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•

Private organisations that wish to better understand their internal
processes and to fast track their improvement efforts in OHS.

•

Regulatory agencies that wish to promote the pursuit of best practice in

OHS and are seeking some evidence of a commitment to that objective

by operations that are within their jurisdiction.
•

Employees and employee representatives seeking reassurance that
employers and employer organisations are vigorously seeking to

improve the workplace environment and reduce the incidence of injury
and disease.
Materials and approaches described in this study should encourage
organisations to seek out benchmarking partners and to extract the

benefits that go with understanding internal business processes, sharing
of ideas and fast-tracking of improvements. As OHS benchmarking in

Western Australia becomes a more entrenched and recognised business
practice the very processes and tools themselves will evolve to a new
level of effectiveness. As Watson (1992, p. 119) puts it: "Partnering with
other firms on benchmarking studies can help you expand your capability
to benchmark by negotiating benchmark protocols and by observing how

other companies conduct their benchmarking process.

6.2

Recommendations

6.2.1

New frontiers and prospects for further work

This study has focused on creating a means to better identify
benchmarking opportunities in OHS (general) and in chemical safety.
There appears to be considerable scope to further develop the tools and
processes that have been described - with a view to application in other
areas of OHS, such as electrical safety, machinery safety, confined space
work, mobile equipment operation, work at heights and similar.
Some of the papers consulted during the literature review phase refer to
issues and developments worthy of follow-up. The researcher was keenly
interested in the bar code technology being applied at the Jet Propulsion
Laboratories in Pasadena, California and described by Houseman, Behar
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and Le Blanc (2001 ). This has the potential to greatly enhance the way

chemical inventories are managed on site and to reduce the likelihood of

chemical-related injury or disease outcomes.
In recent years, hand-held Personal Digital Assistants (PDAs) have proved

to be versatile and powerful business aids. Increasingly, they are being
used in field situations as tools for applying audit or inspection checklists,
for verification activities, for recording of observations and for other forms
of data gathering. Data collected in this way may then be readily uploaded
to a laptop computer for further analysis and for preparation of reports (C.

Cumming, personal communication, February 8, 2003). There appears to
be potential for the PDA technology to be applied to some of the

benchmarking elements described in this study - so this represents a

potential area for future research and development.
Along similar lines, the forms that have been used in this study would
appear to lend themselves to computer-based analysis.

This could be

developed such that the user could answer the questions on-line, with the
program collecting, recording and processing the data instantly (G.
Robinson, personal communication, February 21, 2003).

6.2.2

Next steps

Given the outcomes that have been described above, it will be important
that others are able to access the details and deploy similar approaches,

where appropriate, to their business improvement strategies.
For the researcher, the immediate task is to share information with the
Mining Industry in Western Australia.

This may be accomplished quite

readily by making contact with key elements of the Industry, namely the
OHS Committee of the Chamber of Minerals and Energy, the State Mining
Engineer and staff at the Department of Industry and Resources, and the
tripartite structures that handle OHS issues for the Industry, such as the
Mines Occupational Safety and Health Advisory Board.
Strong expressions of interest in the tools and techniques of this study

have been received from member companies of the Kwinana Industries
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Council. The facilities that operate in the Kwinana industrial area have a
record of using cooperative and supportive approaches to EHS matte". a
willingness to look at new ideas and have the advantages of geographical
proximity.
There is a further responsibility to reach the wider OHS community in
Australia and elsewhere. This may be accomplished by publishing key
findings and outcomes in widely read publications such as the World

Safety Journal or the Journal of Occupational Health and Safety- Australia
and New Zealand.
There has been some early interest in the tools and processes from
contacts outside Australia.

For example, study materials are· currently

being evaluated at a closures plant in Tianjin, China.

If trials are

successful, the materials will be translated into the Mandarin language and

used more widely in that country.
Benchmarking techniques and processes are powerful aids in the pursuit
of best practice and in the continuous improvement efforts being applied
by many businesses around the worid.

Hopefully, the research work

described in this document will stimulate greater and more meaningful
application of benchmarking to health and safety in the workplace.

"Fear not to touch the best"
(SirWafterRa/eigh, c.1552-1618)
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THE SCOPE AND FUNCTIONS OF INDUSTRIAL HYGIENE

The following is a modified statement of the scope and functions of the
profession as described by the American Board of Industrial Hygiene (1984):

Scope of Industrial Hygiene
Industrial Hygiene primarily involves:
•

The recognition of environmental factors and stresses associated with
work and work operations, and the understanding of their effects on the
individual and his/her wellRbeing in the workplace and in the community;

•

The evaluation, through training and experience, and with the aid of
quantitative measurement techniques, of the magnitude of these factors
and stresses in terms of ability to impair the individual's health and wellbeing; and

•

The prescription of methods to control or reduce such factors and

stresses when necessary to alleviate their effects.
The Industrial Hygienist
An Industrial Hygienist is a person having a college or university degree or
degrees in engineering, chemistry, physics, medicine or related biological
sciences, who by virtue of special studies and training, has acquired
competence in Industrial Hygiene.

Functions of the Industrial Hygie:rlist
Within his/her sphsra of responsibility the Industrial Hygienh>t will:
1.

Direct the Industrial Hygiene program.

2.

Examine the work environment and environs.
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o

Study work operations and processes and obtain full details of the nature
of work, materials and equipment used, products and by-products,
number and sex of employees, and hours of work.

•

Make appropriate measurements to determine the magnitude of exposure
or nuisance to workers and the public. In so doing he/she will:
•

Select or devise methods and instruments suitable for such
measurements;

•

Personally, or through others under his/her direct supervision,
conduct such measurements; and

•
•

Study and test material associated with the work operations.

Study and test biological materials, such as blood and urine, by chemical
and physical means, when soch examinations will aid in determining the
extent and nature of exposure.

3.

Interpret results of examination of the work environment and environs

in terms of the ability to impair health, the nature of any health impairment,
employee efficiency and community nuisance and/or damage, and present
specific conclusions to appropriate interested parties such as management
and health officials.
4.

Make specific decisions as to the need for, or effectiveness of, control

measures, and when necessary advise as to the procedures which will be
suitable and effective for both the workplace and its surroundings.
5.

Prepare rules, regulations, standards and procedures for the healthful

conduct of work and prevention of nuisance in the community.
6.

Present expert testimony before courts of law, hearing boards,

worker's compensation commissions, regulatory agencies and legallyappointed investigative bodies covering all matters pertaining to Industrial
Hygiene as described in this document.
7.

Prepare appropriate text for labels and precautionary information for

materials and products to be used by employees and the public.
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8.

Conduct programs for education of employees and the public in the

prevention of occupational disease and community nuisance.
9.

Conduct epidemiological studies of employee groups and industries to

determine to what extent occupational disease is present, and to establish or
improve threshold limit values or standards as guides for the mair.tenance of

I·

health and efficiency.

10.

Conduct research to advance knowledge concerning the effects of

occupation upon health and means of preventing occupational health
impairment, community air pollution, noise, nuisance, and related problems.

Although not specifically mentioned in the official statement of the American
Industrial Hygiene Association, the American Board of Industrial Hygiene
considers that concern for health and well being of the consumers of the
products of industry is implied by the words "arising in or from the workplace".

i.'
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Guidance material includes explanatory documents that provide more
detailed infonnation on the requirements of the legislation and include codes
of practice a11d guidelines.
Guidelines contain practical information on how to comply with legislative
requirements. They describe safe work practices that can be used to reduce
the risk of work-related injury and disease and may also contain explanatory

information.
The information included in a Guideline may not represent the only

acceptable means of achieving the standard referred to. There may be other
ways of setting up a safe system of work and, providing the risk of injury or

disease is reduced as far as practicable, the alternatives should be
acceptable.
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Mr John Smith,
OHS Superintendent,
Sparkles Mine,

Leonora,
WA

Date

Dear John,
Re: Development of Benchmarki~19 Toois and Processes- Hazardous
Materials Management
Further to our recent telepnone conversation, I would like to confirm
arrangements for me to ma!,e a preliminary visit to your site next month.
I have attached an abstract of t11e PhD study proposal, as submitted to Edith
Cowan University. This overviews the improvement opportunity, the methods
of data collection, expected study outcomes and the broad benefits attached
to an advance with benchmarking tools and processes as they apply to the
management of hazardous materials.

More specifically, for participating locations such as yours, there wiil be a
number of benefits. Your site will receive a detailed review of the status of its
management systems and procedures in relation to hazardous materials.
You will receive an appraisal of the site's level of compliance with statutory
requirements and a series of reports that identify the status of programs,
improvement opportunities, pockets of excellence and performance scores in
regard to management enablers, technical initiatives and people initiatives.
Additionally, you will receive summary information on state-of-the-art thinking
with respect to effective management of hazardous materials (and OHS).
Furthermore, your organisation will have access to a suite of benchmarking
tools and processes generated by the study. Hopefully, these will assist you
to select future benchmarking partners and to identify "pockets of excellence"
for focused attention.
All data gathered at your site will be shared with you as it is generated, as will
aggregated material and broad study outcomes. Site data will be subject to
strict safeguards to protect privacy and confidentiality. Study results will be
presented in a way that ensures anonymity for participating locations and
data will be secure in a locked filing cabinet in my office at Kwinana. There
will be no third party access to the information.

Please confirm that these proposals are satisfactory to you. As discussed
previously, I will forward a package of materials for you to complete in
advance of the visit. This will make our time together more productive.
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Please call me on (08) 9 41 0 3301 if you have any queries or concerns in the
meantime. Thank you again for you support of this project. I look forward to
meeting with you next month.

Best wishes,

Barry Chesson
Manager- Occupational Hygiene
Alcoa World Alumina Australia
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Mr Bill Brown,
Registered Mine Manager,
Sparkles Mine,
Leonora,
WA

Date

Dear Bill,

Re: Development of Benchmarking Tools and ProcessesHazardous Materials Management
Further to our recent telephone conversation, I would like to confirm our
arrangements for my visit to your site next month.
I have attached an abstract of the PhD study proposal, as submitted to
Edith Cowan University. This overviews the improvement opportunity,
the methods of data collection, expected sludy outcomes and the broad
benefits attached to an advance with benchmarking tools and processes
as they apply to the management of hazardous materials.
More specifically, for participating locations such as yours, there will be a
number of benefits and these will be made available on a complimentary
basis. Your site will receive a detailed review of the status of its
management systems and procedures in relation to chemical safety.
You will receive an appraisal of the site's level of compliance with
statutory requirements and a series of reports that identify the status of
programs, improvement opportunities, pockets of excellence and
performance scores in regard to organisation of work (management
enablers), the workplace environment (technical initiatives) and people
initiatives. Additionally, you will receive summary information from an
extensive literature review on state~of~the~art thinking with respect to
effective management of hazardous materials (and OHS). Furthermore,
your organisation will have access to a suite of benchmarking tools and
processes generated by the study. Hopefully, these will assist you to
select future benchmarking partners and to identify "pockets of
excellence" for focused attention.
All data gathered at your site will be shared with you as it is generated,
as will aggregated material and broad study outcomes. Site data will be
subject to strict safeguards to protect privacy and confidentiality. Study
results will be presented in a way that ensures anonymity for
participating locations and data will be secure in a locked filing cabinet in
my office at Kwinana. There will be no third party access to the
information. The exercise involves 8 locations within the WA Mining and
Mineral Processing Industry. Some comparisons will be made in order
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to identify drivers and characteristics that impact in a significant way on
OHS outcomes. Again, every effort will be made to ensure that a reader
of the thesis or any subsequent papers would not be able to identify
particular sites.
The University requires that the interests of organisations and individuals
participating in research are protected at all times. Accordingly, would
you please indicate via the attached sheet if the above proposals are
satisfactory to your organisation. Also, please indicate if you would be
comfortable with data generated at your site being used in this and any
further research or if you would prefer it to be used for the present study
only. As discussed previously, I will forward a package of materials for
you to complete in advance of the visit. This will make our time together
more productive.
Please call me on (08) 9 410 3301 if you have any queries or concerns
in the meantime. Thank you again for you support of this project. I look
forward to meeting with you next month.
Best wishes,

Barry Chesson
Manager- Occupational Hygiene
Alcoa World Alumina Australia
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Con:;ent Form

Re:

PhD

Project

(Edith

Cowan

University)

"Development of

Benchmarking Tools and Processes -Chemical Safety"

I am familiar with the proposals attached to the above captioned study and
explained by Barry Chesson, and confirm that consent is given for the

conduct of research activities at this site.
With regard to materials collected or developed as a result of field-work at
this site:
Approval is given for data generated in this study to be used for the
present research and for any subsequent research that might arise.

D
Or

Approval is given for data generated in this study to be used for the
present research only.

D
(Please tick appropriate box)

Signed:

Position:
Facility:
Date:
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3.

THE WORKFORCE
Numbers:
Employees (total):

Management/ad min:

Production:

Maintenance:

Shift Pattern:
Contractor arrangements and numbers:

4.

ORGANISATION FOR OHS

5.

PRINCIPAL OHS ISSUES & CHALLENGES
Physical hazards:

Chemical hazards:

Biological hazards:

Ergonomic hazards:

6.

OTHER RELEVANT INFORMATION

Attachments: Please attach plant map(s), organisation charts, process

descriptions, further sheets as may be needed to respond to the above,
or other items relevant to the site visit.
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ABOUT THIS PROJECT
•:• This research forms part of PhD studies being undertaken by Barry
Chesson, Manager - Occupational Hygiene, Alcoa World Alumina

Australia.

The studies are being pursued though the Faculty of

Communications, Health and Science at Edith Cowan University

(Joondalup Campus).
•:• The full study title is "In Pursuit of Best Practice: Benchmarking
Tools and Processes for the Management of Hazardous Substances

in the Workplace."

•!• This study is seeking to develop and test new tools and processes to
make benchmarking activity and the transfer of technology, ideas
and approaches more efficient and meaningful. it will focus on the

management of chemicals within the Western Australian Mining
Industry, but outcomes should be applicable within the wider
framework of OHS and to other industry sectors.

•:• It will draw heavily from state-of-the-art safety management theory
and will seek to establish the linkage between the organisation of
work factor, the workplace environment factor and the people factor

as they contribute to workplace health and safety performance.
•:• Six booklets will be used to assist with the gathering of data for this
project. A further two booklets will be used for summarising results
and providing feedback to participating sites. The booklets are:
Book 1

Site Profile

Book 2

Preliminary Questions

Book 3
Book 4
Book 5
Book 6
Book 7

Compliance
Organisation of Work
The Workplace Environment
People
Results ·Site strengths and opportunities for improvement

Book 8

Scoresheets, inter-site comparisons and benchmarking
opportunities

•!• Study outcomes will assist with the selection of benchmarking
partners and will help to identify "pockets of excellence" for focused
attention. This will encourage and assist organisations to take steps

tcwards identifying and implementing Industry best practice in the
OHS element of interest.

•!• For further information please contact the researcher, Barry
Chesson, on (08) 9 410 3301 (W) or

or on e-mail at

barry.chesson@alcoa:com.au.

©
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to encourage their participation?

9.

0

0

0

0

A generally held view within Management that
Corporate investment in OHS is good business

practice?

A2

Benchmarking, Best Practice and Technology Transfer

1.

Has your site been involved in a formal

OHS benchmarking exercise?

2.

Does your site take part in a formal

OHS audit program?
4.

0

0

0

0

0

0

0

Has your site been involved in structured

activities aimed at identifying best practice
with respect to OHS?

3.

0

Has your site been involved in structured

technology transfer activities for OHS?

A3

Measurement

1.

What forms of performance measurement are applied to OHS at
your site? Please give examples.
Lagging indicators?

Leading indicators?
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A4

Self Ranking in OHS

Please indicate in which category you believe your site belongs, relative
to the Mining Industry of WA:

Top 5 percent

0

Top 10 percent, but nottop 5 percent

0
0
0
0
0

Top 25 percent, but nottop 10 percent
Top half, but not top 25 percent
Top 75 percent, but not top half
Bottom 25 percent

AS

Potential Benchmarking Partners

What other organisations do you admire in terms of their performance or

reputation in terms of management of OHS?

'

·~·-;~\) ~-;·

.;

·'-'

~)
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.
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PARTS:

91

CHEMICAL SAFETY

Yes/No Questlonnare
Yes

·''·No

1.

Does your location have a published policy
on the management of hazardous materials?

D

D

2.

Have roles and responsibilities been clearly
assigned in relation to the management of
hazardous materials at the site?

D

D

3.

Is there a current hazardous materials inventory
for your location?

D

D

4.

Do you have a material safety data sheet (MSDS),
or equivalent, on·site for every hazardous material
entering or leaving the site?

D

D

5.

Does an MSDS normally accompany the first
supply of a hazardous material to your location?

D

D

6.

Do the purchasing and safety/health

D

D

D

D

D

D

D

D

groups interact to screen new materials

requested for purchase?

7.

8.

9.

Is there a system to prevent non-approved
chemicals from coming on-site and to
ensure that those chemicals that are on-site have
been approved?

Is there a system to track where and how much
chemical usage occurs on-site?
Does your site comply with all relevant legal
requirements for the safe storage, transport,
issue, use and disposal of hazardous materials
employed or generated by its operations?

432

10.

11.

82

Do you label or post warning signs for every
hazardous material used on..site or sent elsewhere
from the site?

0

0

Are contractors expected to meet similar
requirements/standards with respect to the
hazardous materials they bring onto site?

0

0

Flow Chart

Please provide a flow chart that describes how chemicals are managed

at the site.

83

Critical Success Factors

What do you consider to be the four most critical success factors in
relation to chemical safety at your site?

1.
2.
3.
4.
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Measurement

How do you measure performance in relation to these critical success
factors?

85

Innovations

What innovations {in the chemical safety area) have been introduced to
your site? In other words, what do you do in this area that is different
(and better) than other sites you have sean or heard about?
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ABOUT THIS PROJECT

•!• This research forms part of PhD studies being undertaken by Barry
Chesson, Manager - Occupational Hygiene, Alcoa World Alumina
Australia. The studies are being pursued though the Faculty of
Communications, Health and Science at Edith Cowan University
(Joondalup Campus).
•!• The full study title is "In Pursuit of Best Practice: Benchmarking
Tools and Processes for the Management of Hazardous Substances
in the Workplace."
•!• This study is seeking to develop and test new tools and processes to
make benchmarking activity and the transfer of technology, ideas
and approaches more efficient and meaningful. It will focus on th~
management of chemicals within the Western Australian Mining
Industry, but outcomes should be applicable within the wider
framework of OHS and to other industry sectors.
•!• It will draw heavily from state-of·the-art safety management theory
and will seek to establish the linkage between the organisation of
work factor, the workplace environment factor and the people factor
as they contribute to workplace health and safety performance.
•!• Six booklets will be used to assist with the gathering of data for this
project. A further two booklets will be used for summarising results
and providing feedback to participating sites. The booklets are as
follows:
Book 1
Book 2
Book 3
Book 4
Book 5
Book 6
Book 7
Book 8

Site Profile
Preliminary Questions
Compliance
Organisation of Work
The Workplace Environment
People
Results -Site strengths and opportunities for improvement
Scoresheets, inter-site comparisons and benchmarking
opportunities

•:• Study outcomes will assist with the selection of benchmarking
partners and will help to identify "pockets of excellence" for focused
attention. This will encourage and assist organis~tions to take steps
towards identifying and implementing Industry best practice in the
OHS element of interest.
•:• For further information please contact the
Chesson, on (08) 9 410 3301 {W) or
barrv.chesson@alcoa.com.au.

researcher, Barry
or on e-mail at

©
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C. Disposal of (,.ontainers

Reg. 7.23

(Safe means of disposal)

1.

Used containers returned to supplier?

2.

Used containers cleaned and disposed of

D D D
D D D

appropriately?

D. Labels

Reg. 7.24

(Provision and care of labels)

1.

2.

Packaging labelled in accordance with

ADG Code?

D D D

Labels applied when hazardous substances
are transferred to small containers?

D D D

E. Registers

Reg. 7.25

(Maintenance of register, inclusion of
MSDSs, assessments and reports, accessibility)

1.

MSDS register exists?

D

D D

2.

MSDS for each substance in the register?

D

D D
438

3.

4.

MSDS register freely accessible to
employees?

D D D

MSDS register details the duties that

D D D

may give rise to exposure?

5.

MSDS register contains details of any risk

D D D

assessment made under Reg. 7.27?

6.

A mechanism is in place to regularly update

D D D

MSDSs In the register?

_

.................................................................................................._, _____, ..............___........................ ................__
F. Enclosed Systems
(Hazard identification)
1.

Reg. 7.26

Persons working in enclosed spaces are aware
of potential risks attached to use of hazardous

substances in those spaces?

D D D

---

............_____________, ................................................................................................................................ ..........
.................._____, .................................................. _________, ________________ , ..................................................

G. Risk assessment
(Assessment to be done, written
report on risk reduction)

Reg. 7.27

1.

Formal risk assessments carried out?

D

D D

2.

Any significant risks identified?

D D D

3.

Written reports prepared (including
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means by which risks can be reduced?

D D D

.................._..............................................................................................................................
.........................-................................................................-............................_.. ...._____......
............ ............................................... ........................................--..-·......................................

_

H. Risk reduction
(Using hierarchy of controls)

1.

_ -

_

Reg. 7.26

Hierarchy of controls widely understood
on..site?

D D D

2.

Hierarchy of controls well deployed?

D D D

3.

Procedures documented?

D D D

4.

Suitable arrangements in place for PPE:
selection in accordance with Aust. Stds?
use in oxygen-deficient atmospheres?
where appropriate?

availability?
maintenance?
training?

D
D
D
D
D
D

D
D
D
D
D
D

D
D
D

D
D

D

............................................_.................................................................__........................................
....................................................._____,.,_,.___..........._.._______........................................_..............

I. Atmospheric Monitoring
(Sampling, recording and reporting
in accordance with Part 9)

1.

Reg. 7.29

Sampling methodologies are in accordance

With Australian Standards and Worksafe
Australia Exposure Standards?

D D D
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2.

Employee exposure levels are below
Worksafe Australia Exposure Standards?

0

0

_

0

-

............................_.......................................... .........................................._. ________................. ............
.............................._,., ___, ..............................................................................................................................................
J. Health Surveillance

Reg. 7.30

(Provision of health surveillance

where appropriate)

1.

Health assessments in initial employment?

0

D 0

2.

Health assessments on periodic basis?

0

0

0

3.

Health assessments based on specific
occupational exposure or risk?

0

0

0

0
0

0
0

0
0

4.

Biological monitoring carried out:
on a routine basis?
on an as-needed basis?

............................._____,.,..............._________________ , ____,.____,,._______________, _____ _

-----------------------------·····-. ·------------····-·"''"""-···-----------. -K.

FirstAid

Reg. 4.24 - 4.29

(Provision of appropriate equipment,
facilities and services)

1.

Ready availability of resuscitation equipment?

0

0

0

2.

Availability of qualified first aid personnel
when mine Is working?

0

0

0
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3.

4.

Above includes at least one person who is
trained in use of resuscitation equipment?

First aid procedures are fully in place for:
cyanide?
corrosive substances?
other very toxic materials?

5.

D D D

D D. D
D D o··
D D D

Safety showers appropriate in terms of:
location?
accessibility?

sign posting?
maintenance?

supply of cool, clean water?

D
D
D
D
D

D
D
D
D
D

D
D
D
D
D

----·-·"····---------..................--..--------------. -----------------------------·
............................................................________ _____................................--------------------------,.

............................................................._________________________.,,_............______________,,.__ _
L.

Other Matters

1.

Records kept of induction and refresher
training programs relating to chemical

safety?

2.

3.

Adequate training in safety procedures and
safe systems of work?

Employees trained in use of the MSDS?

D D D
D D D
D D D

---------------~------~--~--------------~~------~~~-------~--------~--~--~~----~-

.

.

-~--~---~-----~---~---~~~------ -~~----~-------~~---~---~----·------- --~-~--

.
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ABOUT THIS PROJECT
•!• This research forms part of PhD studies being undertaken by Barry
Chesson, Manager • Occupational Hygiene, Alcoa World Alumina
Australia. The studies are being pursued though the Faculty of
Communications, Health and Science at Edith Cowan University
(Joondalup Campus).
•!• The full study title is "In Pursuit of Best Practice: Benchmarking
Tools and Processes for the Management of Hazardous Substances
in the Workplace."
•!• This study is seeking to develop and test new tools and processes to
make benchmarking activity and the transfer of technology, ideas
and approaches more efficient and meaningful. It will focus on the
management of chemicals within the Western Australian Mining
Industry, but outcomes should be applicable within the wider
framework of OHS and to other industry sectors.

•!• It will draw heavily from state-of-the-art management theory and will
seek to establish the linkage between the people factor, the
workplace environment factor and the organisation of work factor as

they contribute to workplace health and safety performance.

+

Six booklets will be used to assist with the gathering of data for this
project. A further two booklets will be used for summarising results
and providing feedback to participating sites. The booklets are as
follows:
Book 1

Site Profile

Book 2

Preliminary Questions

Book 3

Compliance

Book 4

Organisation of Work

Book 5
Book 6
Book 7

The Workplace Environment
People
Results. Site strengths and opportunities for Improvement

Book 8

Scoresheets, inter-site comparisons and benchmarking
opportunities

•!• Study outcomes will assist with the selection of benchmarking
partners and will help to identify "pockets of excellence" for focused
attention. This will encourage and assist organisations to take steps
towards identifying and implementing Industry best practice in the
OHS element of interest.
•:• For further

information please contact the

Chesson, on (08) 9 410 3301 (W) or

researcher,

Barry

or on e-mail at

barrv.chesson@alcoa.com.au.
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2. Please rate the extent to which OHS is integrated into the overall management
system.
Poor

Fair

Good

Excellent

lf"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

3. Please rate integration of the efforts of the various departments that play a role in
the management of hazardous materials.
Poor

Fair

Good

Excellent

If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

E.

Training

1. Please rate the arrangements and delivery of induction training programs, as they
relate to OHS.

Poor

Fair

Good

Excellent

If"Good'' or "Excellent", what are the key initiatives or success factors in your
approach?

2. Please rate the arrangements and delivery of refresher training programs, as they
relate to OHS.
Poor

Fair

Good

Excellent

lf"Good" or "Excellent", what are the key initiatives or success factors in your
approach?
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3. Please rate the arrangements and delivery of safety representative training
programs.
Poor

Fair

Good

Excellent

If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

4. Please rate the arrangements for evaluation of the effectiveness ofOHS training
delivered on-site.
Poor

Fair

Good

Excellent

If"Good'' or "Excellent", what are the key initiatives or success factors in your
approach?

F.

Communication

1. Please rate arrangements and effectiveness of hazard communication efforts onsite.

Poor

Fair

Good

Excellent

If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

2. Please rate arrangements and delivery in the area of communication of OHS
perfonnance expectations and targets.
Poor

Fair

Good

Excellent
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If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

3. Please rate arrangements and delivery of feedback in relation to performance
(against OHS targets).
Poor

Fair

Good

Excellent

lf"Good" or ''Excellent", what are the key initiatives or success factors in your
approach?

G.

Measurement

I. Please rate the use of"lagging" indicators ofOHS performance on-site.
Poor

Fair

Good

Excellent

If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

2. Please rate the use of"leading" indicators ofOHS performance on-site.
Poor

Fair

Good

Excellent

If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?
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Tools and Processes for the Management of Hazardous Substances
in the Workplace."
•:• This study is seeking to develop and test new tools and processes to
make benchmarking activity and the transfer of technology, ideas
and approaches more efficient and meaningful. It will focus on the
management of chemicals within the Western Australian Mining
Industry, but outcomes should be applicable within the wider
framework of OHS and to other industry sectors.

•!• It will draw heavily from state-of-the-art management theory and will
seek to establish the linkage between the people factor, the
workplace environment factor and the organisation of work factor as
they contribute to workplace health and safety performance.

•!• Six booklets will be used to assist with the gathering of data for this
project. A further two booklets will be used for summarising results
and providing feedback to participating sites. The booklets are as
follows:
Book 1
Book 2
Book 3
Book 4
Book 5
Book 6
Book 7
Book 8

Site Profile
Preliminary Questions
Compliance
Organisation of Work
The Workplace Environment
People Initiatives
Results -Site strengths and opportunities for improvement
Scoresheets, inter-site comparisons and benchmarking
opportunities

•!• Study outcomes will assist with the selection of benchmarking
partners and will help to identify "pockets of excellence" for focused
attention. This will encourage and assist organisations to take steps
towards identifying and implementing Industry best practice in the
OHS element of interest.
•!• For further information please contact the researcher, Barry
Chesson, on (08) 9 410 3301 (W) or
or on e-mail at
barrv.chesson@alcoa.com.au.
©
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B.

RISK ASSESSMENT

1. If sampling plans and schedules exist, please rate the effectiveness of these.
Poor

Fair

Good

Excellent

If "Good" or "Excellent", what are the key initiatives or success factors in your

approach?

2. If a qualitative exposure assessment program exists, please rate the effectiveness of
this.
Poor

Fair

Good

Excellent

If "Good" or "Excellent", what are the key initiatives or success factors in your

approach?

3. If a quantitative exposure assessment program exists, please rate the effectiveness
of this.
Poor

Fair

Good

Excellent

]

If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

4. If sampling results are subject to statistical treatment or analysis, please rate the
effectiveness of this.
Poor

Fair

Good

Excellent

If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?
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make benchmarking activity and the transfer of technology, ideas
and approaches more efficient and meaningful. It will focus on the
management of chemicals within the Western Australian Mining
Industry, but outcomes should be applicable within the wider
framework of OHS and to other industry sectors.

•!• It will draw heavily from state-of-the-art management theory and will
seek to establish the linkage between the people factor, the
workplace environment factor and the organisation of work factor as
they contribute to workplace health and safety performance.
•:• Six booklets will be used to assist with the gathering of data for this
project. A further two booklets will be used for summarising results
and providing feedback to participating sites. The booklets are as
follows:
Book 1
Book 2
Book 3
Book 4
Book 5
Book 6
Book 7
Book 8

Site Profile
Preliminary Questions
Compliance
Organisation of Work
The Workplace Environment
People Initiatives
Results ·Site strengths and opportunities for improvement
Scoresheets, inter-site comparisons and benchmarking
opportunities

•:• Study outcomes will assist with the selection of benchmarking
partners and will help to identify "pockets of excellence" for focused
attention. This will encourage and assist organisations to take steps
towards identifying and implementing Industry best practice in the
OHS element of interest.

•!• For further infonnation please contact the
Chesson, on (08) 9 410 3301 (W) or
barry.chesson@alcoa.com.au.
©

researcher, Barry
or on e-mail at
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If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

5. If morale surveys have been conducted, please rate these in tenns of usefulness.
Poor

Fair

Good

Excellent

lf"Good" or "Exc-ellent", what are the key initiatives or success factors in your
approach?

6. If a safety (management) contact program exists, please rate this in tenns of
usefulness.

Poor

Fair

Good

Excellent

lf"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

7. IfPPE compliance surveys are undertaken, please rate these in tenns of usefulness.
Poor

Fair

Good

Excellent

If"Good'' or "Excellent", what are the key initiatives or success factors in your
approach?

8. Please rate site promotional efforts for OHS.

Poor

Fair

Good

Excellent

lf"Good" or "Excellent", what arc the key initiatives or success factors in your
·
approach?
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and approaches more efficient and meaningful. It will focus on the
management of chemicals within ~he Western Australian Mining
Industry, but outcomes should be applicable within the wider
framework of OHS and to other industry sectors.

•!• It will draw heavily from state-of-the-art management theory and will
seek to establish the linkage between the people factor, the
workplace environment factor and the organisation of work factor as
they contribute to workplac9 health and safety performance.
•!• Six booklets will be used to assist with the gathering of data for this
project. A further two booklets will be used for summarising results
and providing feedback t'l participating sites. The booklets are as
follows:
Book 1
Book 2
Book 3
Book 4
Book 5
Book 6
Book 7
Book 8

Site Profile
Preliminary Questions
Compliance
Organisation of Work
The Workplace Environment
People Initiatives
Results- Site strengths and opportunities for improvement
Scoresheets, inter-site comparisons and benchmarking
opportunities

•!• Study outcomes will assist with the selection of benchmarking
partners and will help to identify "pockets of excellence" for focused
attention. This will encourage and assist organisations to take steps
towards identifying and implementing Industry best practice in the
OHS element of interest.
•:• For further information please contact the
Chesson, on (08) 9 410 3301 (W) or
barrv.chesson@alcoa.com.au.

researcher, Barry
), or on e·mall at
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3.

COMPLIANCE

3.1

Strengths

3.2

Opportunities for Improvement
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4.

ORGANISATION OF WORK
(Beyond Compliance • Management Enablers)

4.1

Strengths

4.2

Opportunities for Improvement
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5.

THE WORKPLACE ENVIRONMENT
(Beyond Compliance· Technical Initiatives)

5.1

Strengths

5.2

Opportunities for Improvement
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6.

PEOPLE
(Beyond Compliance -People Initiatives)

6.1

Strengths

·. '

6.2

Opportunities for lmpt'ovement
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The Workplace Environment
People Initiatives
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controls, together with signage, area alarms, training and other aspects.
The facility has a system in place to manage the array of raw materials,
process chemicals, end products, waste materials and other smaller
volume substances needed for the day-to-day operations. Contractors are
expected to meet similar requirements/standards with respect to any
hazardous materials they bring onto the site.

3.

COMPLIANCE

3.1

Strengths

•

A chemical inventory is maintained for the site and is up-to-date.

•

Tanks, pipe-work and process vessels containing acid are separated from
the cyanide solutions used for gold treatment.

•

A Material Safety Data Sheet register is maintained and is freely available
to the workforce. This contains MSDSs for all site chemicals, together with
copies of risk assessments that have been carried out on the more
important of the hazardous substances used on site.

•

The hierarchy of controls appears
well deployed.

•

Packaging is labelled in accordance with the ADG Code.

•

There are suitable arrangements in place with respect to the selection,
storage, maintenance and use of personal protective equipment.

e

Statutory obligations with respect to atmospheric monitoring are being met

•

Health surveillance activities meet the requirements of the Regulations.

•

First aid procedures and facilities are fully in place to deal with
emergencies involving cyanide, corrosive substances or other toxic
materials. Each shift has on it 10 people trained to St John Ambulance
Certificate II level.

3.2

to be widely understood on-site and is

Opportunities for Improvement

•

Some MSDSs are out of date (more than 5 years since date of issue) and
some are not in the Worksafe Australia format, as required.

•

Some weaknesses were seen with respect to the currency and adequacy
of MSDSs for materials introduced to the site by contractors.
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•

Some deficiencies were observed in relation to labels applied after transfer
of hazardous substances to smaller on-site containers.

•

There is potential for a higher percentage of containers to be returned to
the supplier.

4.

ORGANISATION OF WORK
(Beyond Compliance- Management Enablers)

4.1

Strengths

•

The Mine Manager is highly visible in his support for OHS. Policy
statements, goals and values are well developed, expressed and deployed
at the site.

o There is a sound record at the site in relation to commitment of financial
and human resources to worthwhile OHS projects.
o

Engagement of the workforce in OHS initiatives is achieved in the main via
the site's OHS Committee structure, the elected Safety Representatives on
each shift, and via toolbox meetings and other forms of interaction at work.

•

Site leadership is involved, with others, in the broader Company's strategic
planning for OHS, in setting targets and in monitoring performance in
relation to these.

o Contractor safety plans are reviewed regularly with
the OHS Supervisor.

~he

Mine Manager and

•

The MARCSTA one-day package is the Mining Industry's standard for
induction training. All employees, including contractors, are required to
have a MARCSTA Certificate before they can work on the Sparkles site. A
half-day, local area induction program supplements what has been
covered in the MAR CSTA program.

,,

The OHS Supervisor devises and implements other forms of OHS training
at the site. Training plans are developed 12 months in advance of
deployment. Packages are made available to Supervisors and Safety
Representatives for use in crew safety meetings.

4.2

Opportunities for Improvement
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•

There is a relatively large commitment at the site to OHS training.
However, the facility might care to consider introducing some means of
evaluating the effectiveness of the OHS training that is delivered on·site.

o

Consider the introduction of some leading indicators of performance.
These should be measures that are easy to collect, understand and
review, that are meaningful and relate readily to key management enablers
for OHS, and are easily represented in reports or other forms of
communication.

5.

THE WORKPLACE ENVIRONMENT
(Beyond Compliance- Technical Initiatives)

5.1

Strengths

e

Workplace atmospheric monitoring meets and exceeds that established by
CONTAM requirements of the Department of Minerals and Petroleum
Resources. Sampling is carried out by a contract Industrial Hygiene
organisation - using methods that meet Worksafe Australia criteria.
Result" are shared with the Site OHS Committee.

•

HAZOP tools were applied at the original design stage for the mine and
during a major upgrade two years ago.

•

Maintenance and production crews have developed and implemented
several smaller scale engineering controls/innovations. Some of these
may be of interest to a benchmarking partner.

•

The site has well documented job/task descriptions and procedures, with
safety measures built into these. Job Safety Analyses (JSAs) are used
routinely at the facility.

•

There are significant levels of training and awareness-building effort
applied to the deployment of key hazardous substances at the site.

5.2

Opportunities for Improvement

o

Consider establishing an exposure baseline- so that typical exposures (to
airborne contaminants) can be assigned to all work groups at the mine.
Training, awareness-building and communication opportunities will arise
from this.

•

There is potential for the site (and the wider organisation) to utilise a
version of the bar code technology that has been applied elsewhere to
keep chemical inventories up-to-date. to assist with the implementation of
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MSDS programs, to control unauthorised use of chemicals and to better
track deployment and use of these materials.

6.

PEOPLE
(Beyond Compliance - People Initiatives)

6.1

Strengths

•

The Site has sought to introduce a behavioural safety program. This is in
the early stages of deployment and is being supported by consultants with
experience in introducing such programs into Western Australian mine
sites. The program has good support and engagement tram Site
Management and supervisors.

•

A Site committee is responsible for safety promotion activities at the
location. There is an imaginative program of events for the next 12
months and Site Management has provided the material resources to
allow the committee to function effectively.

•

An attitude/perception survey was carried out in 2000. This was to
establish what the workforce thought of local safety efforts and to attempt
to identify barriers to good safety performance at the location. Results
were communicated widely and also used in planning subsequent OHS
activities.

•

Several PPE compliance surveys have been carried out over the past
three years. Results have formed the basis of a number of toolbox safety
sessions and some improvements have been noted in the aftermath of
these.

6.2

Opportunities for Improvement

•

The early efforts to introduce a behavioural safety program on site are
commendable. However, a top-down approach has been used and unless
there is more engagement of the workforce in the program there will be
limited chances of long-term success.

•

The facility might benefit from a formalised management safety contact
scheme, of the type used by organisations such as DuPont. This should
complement the efforts with behavioural safety, demonstrate management
interest and commitment to OHS, and provide a source of valuable
intelligence on barriers to safety as perceived by the workforce.

486

ABOUT THIS PROJECT

•:• This research forms part of PhD studies being undertaken by Barry
Chesson, Manager - Occupational Hygiene, Alcoa World Alumina
Australia. The studies are being pursued though the Faculty of
Communications, Health and Science at Edith Cowan University
(Joondalup Campus).
•:• The full study title is "In Pursuit of Best Praclice: Benchmarking
Tools and Processes for the Management of Hazardous Substances
in the Workplace."

•!• This study has sought to develop and test new tools and processes
to make benchmarking activity and the transfer of technology, ideas
and approaches more efficient and meaningful. It has focused on the
management of chemicals within the Western Australian Mining
Industry, but outcomes should be applicable within the wider
framework of OHS and to other industry sectors.
•:• It has drawn heavily from slate-of-the-art safety management theory
and has sought to establish the linkage between the organisation of
work factor, the workplace environment factor and the people factor
as they contribute to workplace health and safety performance.
'.• Six booklets have been used to assist with the gathering of data for
this project. Content taps into current thinking and practice with
respect to quality management and continuous improvement,
organisational effectiveness, change management, behavioural
safety, risk management, performance measurement, reporting and
review, management systems, compliance, standards, auditing,
benchmarking and technology transfer.

•!• Study outcomes will assist with the selection of benchmarking
partners and will help to identify "pockets of excellence" for focused
attention. These take many forms - variously as products, services,
tools, resources, systems, concepts or approaches. This activity will
encourage and assist organisations to take steps towards identifying
and implementing Industry best practice in the OHS element of
interest.
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6.

7.

8.

9.

Have the majority of engineers and designers
at the site received basic ergonomic training?
Is ergonomics an integral part of discussions
at the project design stage?
Have ergonomic opportunities at the facility been
identified, assessed and prioritised?

Is there encouragement of early reporting of
the initial signs or symptoms of over-exertion
injuries or illnesses?

12.

Are the facility's ergonomic activities generally
well documented?

13.

Are all new or modified items of equipment and
processes reviewed for ergonomic risk?

14.

15.

16.

17.

0

0

0

0

0

0

0

0

0

D

D

0

0

0

0

0

0

0

0

0

0

0

Has awareness training been provided to
employees exposed to ergonomic risk
factors?

11.

0

Have teams or workgroups been established
to address ergonomic issues or concerns?

10.

0

Are there periodic internal audits of the ergonomic
program with feedback to sponsors?
Is there a strategy in place to encourage
employee involvement and to respond effectively
to their contribution?
Have measurements been established to monitor
the effectiveness of the ergonomic program?
Is there an effective medical management
system to help with diagnosis, treatment and
prevention of over-exertion injuries?
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A.2

Critical Success Factors

What do you consider to be the four most critical success factors in relation to
management of ergonomic risk at your site?

1.
2.
3.

4.

A.3

Measurement

How do you measure performance in relation to these critical success factors?

A.4

Innovations

What innovations in the ergonomics area have been introduced to your site?
In other words, what do you do in this area that is different (and better) than
other sites you have seen or heard about?
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A.5

Flow Chart

Please show the steps taken after a significant ergonomic risk is identified at
your location.
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PARTB:

ERGONOMICS - RATING OF PROGRAM ELEMENTS

This Part is used for self-rating of program elements that are strongly
advocated in the mainstream safety literature. Where the interviewee assigns
a rating of "Good" or "Excellent", there is a follow-up question about what
initiatives give rise to this opinion. This approach helps to flush out "pockets
of excellence" and potential benchmarking opportunities. "Poor" is circled
where the element is absent at the facility and a "Fair'' rating is assigned
where the element has been applied sporadically or is at an early stage of
development. There are no follow-up questions when "Poor'' or "Fair" are
nominated.

B.1

Management Leadership & Employee Participation

1. Please rate management visibility and activity in ergonomics.
Poor

Fair

Good

Excellent

If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

2. Please rate integration of ergonomics into business planning processes at the
facility.
Poor

Fair

Good

Excellent

If "Good" or "Excellent", what are the key initiatives or success factors in your
approach?

3. Please rate commitment of financial resources to ergonomic initiatives.
Poor

Fair

Good

Excellent ]

If "Good" or "Excellent", what are the key initiatives or success factors in your
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approach?

4. If a written ergonomic program exists, please rate it in tenns of its outline of
objectives, leadership, scope, responsibilities and ergonomic initiatives.
Poor

Fair

Good

Excellent

Jf"Good" or "Excellent", what are the key initiatives or success factors in your
approach?

5. Please rate efforts and arrangements to encourage employee participation and
active involvement in the implementation, evaluation and continuous improvement of
the ergonomics program.
Poor

Fair

Good

Excellent

Jf ..Good" or "Excellent", what are the key initiatives or success factors in your
approach?

B.2

Ergonomic Risk Factor Evaluation

1. Please rate processes by which employees can report ergonomic concerns and/or
suggestions to the group handling ergonomics, and receive a timely response.
Poor

Fair

Good

Excellent

If"Good" or "Excellent", what are the key initiatives or success factors in your
approach?
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4

•
•
•

•

5

•
•
•
•

6

•

•

Strategic planning with very struclured Key
Performance Indicators.
Deployment of the B-Safe Safety Management
System.
Deployment of risk management activities built
around monthly inspection reports, daily
workplace inspections, task observations and
pre-start checks.
Safety initiatives to effect cultural change and
behavioural change.

The Company's administrative management
system.
Well-developed reporting protocols.
Site induction training programs based on CORom tools.
Accident investigation systems and tools.

Deployment of the Drugs and Alcohol Program.
This covers pre-employment, "for cause" and
random testing aspects.
Deployment of the Safe Act Observation

Program.

7

•
•

Catastrophic risk management.
Deployment of the facility's IH program. There
is a risk-based sampling component, supported
by statistical analysis software.

•

Deployment of the organisation's Safety
Management System.
Application of the "Whole of Mining Risk
Assessment".
Accident investigation protocols and their
application.
Emergency response procedures and facilities.

•
•
•

8

•
•
•
•

Written procedures for management of change.
Use of an "approved mentor" system with
contractors.
Use of "Six Sigma" and "Blitz" approaches to
finding solutions and establishing boundaries.
Application of the organisation's data
management system.
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4

•
•
•
•

5

•

Use of a portable, mobile equipment bulk
underground re-fuelling facility.
Supply of non-toxic and environmentallyfriendly degreasing products.
Training modules for the storage, use, handling
and transportation of explosives.
Bulk supply of chemic-<lls such as fuels and
explosives.

Use of the Chern Alert materials information

service.
•

•
•

6

•
•
•
•

7

•

8

•

Deployment of procedures relating to use of
chemicals and control of the generation of
airborne contaminants.
Use of a system to address ordering, vetting,
supply and distribution of hazardous materials.
Deployment of personal protective equipment
systems and procedures.

Baseline sampling for dusts and other
particulates.
Check sheets for assessing quality and
sufficiency of information provided on MSDSs.
Vetting arrangements for processing requests
for new chemicals.
Annual inspection and audit program.

Use of the Chern Alert database to assist with
the management of hazardous materials.
• Permits to work, proceduies and training
associated with work in confined spaces.
• Deployment of the chemical audit program.
• Vetting arrangements and controls for new
chemicals.

Use of the Hazardous Materials Risk
Assessment process.
• Deployment of hazard information to the
workforce and contractors.
• Use of confined space permit to work systems.
• Use of Chern Alert materials to convey hazard
information to the workforce.
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